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No. cm. 9EOONI> series, Dee. iSio. 

Specificatim^ the Patent granted to Jonathan Varty^ 
ofUverpdoly in the CourUy of Lancaster ^ Coach^mdker; 
for ctrtain hnprwements in. the Axle-trees of Carriages. 

' Dated September 17, 18 10, . 

' X O all to whom these presents slia,ll come, &c. 
Now KNOW YB, that in compliancy with tiie said proviso^ 
1' the said Jonathan Varty do hereby declare that the 
nature of my said invention^ and the manner in which 
the same is to be performed, is fully described and 
ascertained a^ follows; that is to ssry: In making the 
'" arm of the axle-tree, I divide the bottom half of the axle- 
tree into several parts, according to the weight intended 
to be carried. I then cut out of the two upper thirds^ 
supposing the unjder half to be divided into three 
jparts, sufficient to tak^ the bearing of those parts^ 
so that the friction and weight, rest only on the sixth 
part of, the axle-tree. The bearing part I leave larger 
cr smaller, agreeably to the weight intended to be 
parried. 

Vol. XVIII.-.-SKCOND Serw;s. » In 
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2 Patent for Imprwements in the Axle-treis of Carriages. 

In some cases I fix small rollers, two or more, as oc« 
casion may require, in recesses cut for tbat purpose in 
the bottom of the. axle-tree. These rollers turn on their 
own axes in pieces of steel, or any other hard metal, 
also fixed in the said recesses. In this case the bottom 
of the axle-tree must be flattened*, to order to thto^ the 
weight on the rollers. I then make a groove the length 
of the arnf on the top-side, with small holes through the 
axle-tree to admit of oil flowing through to supply the 
axes of the rollers with su^cient moistute. In this case 
the box! or bush must be made with a cap at the point 
or shoulder, or with caps both at the point and shouidei*, 
to contain oil, as is frequently practised on differenl 
principles ; or J supply the axle-tree witli oil through k 
pipe, introduced through the shpulder-washer ; at the 
upper end of which pipe I screw a can, cap, or hollow 
ball, to contain oil. ., 

These sevei^al improvements may be used either sepa- 
rately or collectively. lu cases where the box -or biish i* 
a fixture, instead of cutting away the axle-tree, I make 
ihe alteration in the bottom half of the box in the saaie 
way as described for the axle-tree. When iiorizontaj 
|i.xle-trees are used, the arm of the axle-tree should b^ 
of the same size at the point as, at the shoulder, and the- 
wlieel made perfectly upright, without any dish* . ^ . 

. |u witness whereof,. &c. ^ 
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Specification of the Patent granted to Joseph Warren 

• Revere, of Boston^ in the United States of Americay 

redding at the London Coffee-House^ Ludgate-hiUy in 

. the City of London ; for a new and improved Method of 

splitting Hides and shaving Leather. Communicated' to 

him by a certain Foreigner, Dated June 19, 1810. 

With a Plate. 

X O all to whom these presents shall come, &c, 
No.W KNOW YE, that in compliance with the said proviso, 
I the said Joseph Warren Revere do hereby declare that 
the 'Said invention is described and ascertained iit and 
hy the drawings hereunto annexed, and the following 
description thereof; that is to say : 

Fig. 1, (Plate I.) the letters A A denote two cylinders 
of metal, or of any other firm and hard materials, fluted or 
grooved longitudinally upon the surface of both of them, 
and connected by wheel-work, so as to move together 
by 0ieans of a winch, or any other firfst mover. B B de- 
note screws for setting the two cylinders at the proper 
*di«>aDee from each other, and at each end of the upper 
cylinder there is a spring C, which, by its re-action, 
causes the said cylinder to recede frotfi the other when 
the screws B B are turned back. D represents the hinder 
part of a nietallic frame, in which is firmly secured, by 
screws or other suitable fastenings, a straight- edged 
knife, as seen in H, Fig. 2, which, when in its place, can 
be brought and applied so that the heads thereof shall 
lie or be disposed in the angular ftpace between the two 
cylinders A A, having the said edge parallel to the axis 
of the said cylinder, and so disposed as to produce the 
effect of slitting hereinafter described. And in order 

B 2 . that 
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4 Patent Jot dn mproved Method 

that the due placing of the said edge may be correctly 
»nd adequately performed, the said frame D, which ia 
more clearly and separately designated in Fig. 2, is made 
with parallel sides I K, so as to fit between grooves or 
supports upon or between the uprigits E of the princi** 
pal frame in Fig. 1. And the said grooves or supports 
are provided with suitable adjustments by screws, or 
wedges, or other well-known mesons, by which the said 
frame can \)e so placed and duly iix^d and secured. 
It anj M} Fig. 2, denote two in,clined or curved pieces 
of metal, or ether fit material, proceeding from each 
Ride of the flat' surface o^ the knife, and diverging there- 
froni so as to cause the parts of the hide or leather to 
separate, and be duly carried off after cutting. G is a 
roller, which 1 call a feeding roller, and which revolves 
on its axis in front of and parallel to the forcing cylin- 
ders A A. F F represent the framing or bed by which 
the machine is supported. 

And I do hereby declare, that the method of work- 
ing or using my said mj^chine is as fojlows : viz, I attach 
one pnc| of the hidp or leather by pins, or otherwise, 
to tjie roller G ; and by turning said roller the hide 
or feather \s woun4 thereon, and duly disposed so as to 
present tbie other end to the forcing cylinders A A. 
The knife H being so disposed s^nd fixed as that the 
edge thereof shall be at the proper position for slitting • 
the upper cylinder is then to be pressed towards the 
}ower by mpans of the screws B B, so as firmly to take 
Jjold of tlie hide or leather, the cylinders A A being 
made to revolv^, will force the bide or leather against 
the edge of the knife, which will split or shave the same; 
^nd one part th^r^qf will pass downwards at M, and the 
pfber ppward at L, 'fbe roller G is resisted ip its revg- 

lution 
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of splitting Hides and shaving Skins. S 

latioa by a friction-lever, or otherwise, at pleasure, 
whereby any degree of tension may be given to the 
hide or leather as it is drawn off. 

And farther I do declare, that the principal improve- 
ments in my said new method do consist in the use of a 
fixed or stationary knife, and in so placing and confining 
it as to meet the hide or leather before it escapes from 
the action of the forcing cylinders ; and also in thereon- 
straction of, and the manner in which a powerful action 
is obtained from, the forcing cylinders, whereby the 
hide or leather, as it passes through, has not room to de- 
viate} but must necessarily be forced and proceed right 
onward to the knife, and undergo the splitting and sha- 
ving intended. By this m^-^hine the hidf& or leather are 
split or divided into any thickness required, and with 
great expedition; and wh^n divided or split are left 
with smooth surfaces, ^i^d free from any marks of the 
knife, . 

And9 lastly, i do declare, that the other particulars 
of the structure of my said machine, and of the forms 
and dimensions thereof, as well as of the fit and proper 
materials, are capable of being varied according to the 
$ize and nature of the work intended to be done ; but 
t^at the same particulars are such as any competent 
workman in machinery of this nature will find no difK«- 
cu|ty in providing for and constructing the same ; and 
more especially that the sizes, of the hides or skins in^ 
teqded to be split or shaved will determine the sizes of 
the cylinders as to, the length thereof, and the othei: 
parts may be made to correspond, without reference to 
^ny scale in the drawings hereunto unpQxed. 

la witness whereqf, &c, 

Spmficaiion 
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Sp$cificaHon of the PatenI granted to Frederick Albert 
WiNsqa, of Pall MaU^ in the County of Middlesex^ 
JEsquire; for certain Improvements upon his former 

. Patent Oven^stove, or apparatus for carbonising all 
Sorts of raw Pud and Combustiblesy and reducing them 
into ^superior Fuel of Coke and Charcoal, as well as for 
extracting atnd saving during the same Process the Oil, 
Tary pyroligneous vegetable Acid, and ammoniacal 
Coal LiquorSf and for extracting and refining all the 
tnfiammabte Air or Gas so as to deprive it of all dis^ 
agreeable Odour during Combustion, and rendering the 
Gas^ itself salutary for human Respiration when pro" 
perly diluted with atmospheric Air, and various Methods 

V ^^plyi*^g ^he above several Products to useful Pur^ 
poses. Dated February 7, 1809. - 

Jl O all to whom these presentsT shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
I the said Frederick Albert Winsor do hereby declare 
that my said invention is described and ascertained in 
manner following ; that is to say : The gas-light appa- 
iratus consists of two- principal parts ; the one serves to* 
cajrbonise coals, &c, and extract the smoke by heat, 
and the other part to cool, decompose, and refine the 
smoke ; both vessels' must be made air-tight, to obtain 
a perfect analysis of coal, or other fuel, and combusti- 
bles. Philosofdiers have long since contrived to ana- 
lyse fuel, &c. in very small quantities, by the well- 
known chemical apparatus of retorts and glass receivers; 
but the trouble, expense, and difficulty attending this 
operation, even on a small scale, has hitherto prev^ted 
^ny contrivance on a larger scale for the useful appUca- 

tion 
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Paieni for an improved Ooen-5toifeft(c. ^ 

tlon of the several component parts of coal and other 
fueL Since my first patent, in 1804, and my publicly 
irecoinmending the introduction of coke and gas lights by 
numerous advertisements, enlarged iron retorts and 
huge gasometers, have been, and are now made use of 
in some manufacturing towns, as appears by the Philo- 
sophical Transa^ctioDS, those of the Society of Arts, &c. 
aiid also from the evidence in opposition to the Gas Light 
Bill in the last Session of Parliament. But such un- 
wieldly, costly^ and dangerous apparatus can never be 
used in private houses, nor for lighting streets, &c. 
Hence the following apparatus is entirely new in its 
construction and application, for it operates diametri- 
cally contrary to all the known chemical apparatus hi- 
therto used, as well as to those enlarged charcoal ovena 
and gasometers employed by Messrs. Murdock, Boulton, 
Watt, and Company, of Soho, near Birmingham ; those 
t>f Messrs. Phillips, Lee, and Company, of Manchester, 
93 described in the Philosophical Transactions, and in 
their evidence before a Committee of the honourable 
the House of Commons, in ppposition to the Gas Light 
Bill ; those of Mr. Cooke of Birmingham, in Nicholson's 
Philosophical Journal; those of Mr. Clegg, of Man^ 
Chester, as published by the Society for the Encourage- 
ment of Arts, &c. ; those of Mr. J. W. Davis, of Tanley 
Moore, in Tilloch's Philosophical Magazine ; and, lastly, 
those of Mr. Parkes's, in his celebrated Chemical Cate-- 
chism. All these apparatus are on the principle of an 
enlarged charcoal furnace, (such as there are plenty 
mbout London,^) connected with large gasometers. These 
ovens will contain iron retorts, full of wood or coal in 
the centre. A fire of raw coal is made to play around 
them; by which contrivance above half of -the heat is 

necessarily 
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necessarily lost in the brick-work, from tb6 natufiil ^:^^ 
pansion and rarefaction of caloric always flying from th^ 
centre, whereas my fires and flues are always contrived 
in the midst of the raw fuel to be carbonised < The gaso«« 
meters, or gas. holders, contain large reservoii's where 
the gas is stiffered to accumulate to one thousand cU'^ 
bic feet in bulk, which, besides* the danger, prevents 
its being tlioroughly decomposed and refined in suck 
masses, whereas in my condensers, the gas is so infi* 
* nitely subdivided into, minute particles, that all its tar, 
.oil, bitumen, and ammoniacal liquor, must needs be de» 
.Composed and precipitated before combustion. 
. First, bouse and chamber stoves may be constructed 
^)f iron or other metal, of earthon or stone ware, made 
;fire-proof, of pipe-clay, or any other fire*-prpof com«- 
jiQsition. . Their form in general is that of the German 
draft stoves, but they may be made round, stquare, an- 
gular, cylindrical, conical,, oval, or any other fancy 
$bape; .and the cylinder which separates the fire from 
the coal inside may be made equally different invshape^ 
provided that its, bulk occupiea from one*third to one-half 
of the area .within the stove, so that the heat may iiione 
equally be distributed among the surrounding coal or 
,fuel ; for instead of surrouading any iron or other re** 
torts filled with goal or other fuel ta be analysed, by a 
krge coal or charcoal fire, I place my fires into the 
joidst or centre of the vesseb charged with raw fuel; 
and I employ -the refuse coke and coal only to burn in 
those cylinders or iron rones surrounded by said raw 
fuel ; hence the fire and heat generated in the centre 
expand by the laws of nature in all directions, but 
chiefly sidewards and upwards, and a much gceater 
^uautity of caloric is thus generated by meahs of a good 
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drafts and is more equaHy distributed among the coal so 
as to cause a speedier and jnore perfect carbonisation. 
By this mode the fires never come into contact with the 
fuel to be coked and decomposed^ and no calcination 
whatever can take place ; a very great saving is produced 
in tne expenditure of raw fuel commonly burnt under 
and around these iron retorts, copper pots, and digesters 
employed in a like process, where above half the caloric 
generated expands from, but never towards a centre ; 
hence it is sooner lost in the iron or brick-work inclosing 
it than it heats or carbonises the raw fuel placed in thd 
centre of the fire or surrounded by its fiame^. These 
principles and eifects have often been demonstrated, 
exemplified, and approved of in my numerous public 
lectures. By this method, one-third of a bushel of re- 
fuse coke may generate sufficient caloric to carbonise a 
whole bushel of coal, so as to produce ope bushel and a 
half qf good coke again, besides from five to six pounds 
of oil- tar, from seven to eight pounds of strong ammonia^ 
cal liquor, and from two hundred and twenty to two 
hundred and' sixty cubic feet of pure gas, all which 
proportions will be obtained more or less, agreeably to 
the nature and qualities of the coal or other fuel ; \he 
said oil-tar may be converted again into several qualities 
and properties of essential oil^'pitch and asphaltum, and 
the atnmoniacal liquor may be beneficially applied by 
agriculturists, dyers, chemists, manufacturers of sal-am? 
moniac, carbonate of ammonia, and other more costly 
salts, by chemical combinations. The said coke may be 
beneficially applied to family, culinary, and chemical pur- 
poses,, as well as for smelting iron, &c. on a large scale : 
all which fsicts have already been proved before a Com- 
mittee of the honourable House of Commons, and which 
Vol. XVIIL— Secoj^d Series. • C were 
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were ordend by the Hotise to be {)rinted. The cylin- 
ders or cones containing the fires may be so constructed 
as to give a faorizoAtal, perpendicular^ oblique, serpen*" 
tine, or reverberating directioti to the fire, heat, or 
flame, io its passage through the raw fuel or other com- 
bttstibles to be analysed ; the heat and fiame may be 
4^ up and downwards, to the right and left, and in all 
possible directions through the carbonising fuel, for the 
longer the fire dnift is detained in its passage, and the 
greater the ckcuit it makes through the fuH, the sooner 
and the better will be the process of carbonisation as well 
as the quality of products pi^ecipitated in the.condensors. 
Second, in my lai-ge succession stoves priucipalljr 
made of fire and other bricks, divided into several com- 
' partments and closed with iron covers, the fires run 
from one, two, three, four, or more gxates, through a 
"number of flues in the midst of coal, and meet in the 
centre at one chimney ; these compartments b£c either 
larger or smaller, to hold from one peck to one sacJc 
and more of coal or other fuel, are charged and dis- 
charged in succession, without in the least interrupting 
the process of the other compartments, so tiiat the ope- 
ration of the furnace goes on day and inight without any 
hindrance. From each compartment, a separate flue or 
conductor carries the raw smoke to the great main con- 
JDected with the condensor, so that when one of them is 
discharging of coke, to be re-charged with coal, &c, 
^he communicating flue or tube to the main is shut by 
a cock or valve, or otherwise, in order to prevent tfi« 
access of air to the great main ; but as soon as charged 
and covered in, the communication to the msdn^ is re- 
stored, that the raw snxoke may freely pass to the con- 
densor. . In this mailner f uniaces of any dimensions or 
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capacities may be constructed^ and good goke may be 
made even of the refuse or siftings of coa]> if forips of 
iron, day, or wire like a frame-work, are filled with 
small coaly and placed within these compartments; 
t;bis coal will make good coke cakes of any size or shape^ 
by which means the breakage and its waste is avoided* 
The condenser^ which is the next principal part of the 
machine^ serves to cool and decompose the hot amoke 
and gas; for when suddenly and properly cooled, it wilt 
th^n precipitate its component oil, alkaline, and bit|i- 
minous particles, much speedier and more perfect thaa* 
in gasometers, where it is retained in large volumes ; 
whereas, to perform a complete analysis, it should be as 
minutely subdivided as possible ; for this purpose, my 
chamber stoves have metal, earthen, or atone vessels 
made in form of a pedestal, or any other convenient 
figure to support them : these vessels have several sub- 
divisions or partitions filled with lime-water, or crqam 
of lime, or lime diffused through them so far as to leave 
only from half an inch to two or three inches space 
(agreeably to the sis^e and charge of the stoves) above 
the fiTui&ce of the water. The lower chambers,, wber^ 
the tiar and ammoniacal liquor collect, are without water. 
The hot smoke from the stove ia led by a strong pipe 
ettiber through or beside the fire-place and ash-hole into 
^ lower chamber of die coudensor, where it is mi- 
nutely subdivided in winding round and passing through 
several aide partitions perforated ^ith small holes ; from 
hence the smoke and gas^strike upwards through a fixed 
tiibc^ on the first surfdc^ of water saturated with lime, 
whidi by its chemical affinity to sulphur, &c. attracts 
those offensive paitides that otherwise accompany 
more ^ leaa tbe bydroc-arbonic gas from different sor^ 
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of coal and some other combustibles ; from hence the 
smoke is made again to ascend by a tube, and to ser- 
pentine again as it were in minute subdivisions through 
several side partitions with perforated holes, over three, 
four, and moire surfaces of lime-water, which all serve 
to cool, decompose, and refine it into pure gas ; when 
it is examined by proper trying pipes, and when found 
quite transparent, it is then suffered to force its way 
through the main and side tubes ^towards the spots 
where the burners are fixed to give light. .It is obvious 
that proper vent must be given in time for the smoke to 
displace the different colutnns of air contained^ in the 
condensers, main tube, and side branches-; first by the 
trying pipes near the condenser, and secondly by those o^ 
th^ main, and lastly by the cocks or valves near the 
burners, otherwise the elastic pressure of the gas will 
force its way througli some soft, thin, or porous spots 
in stoves, condensers,* oir pipes, where water and air 
cannot easily perforate. The gas may be used in orna-v 
mental, moveable, and flexible branches issuing from 
the condensing pedestals, such as has been shewn in a 
great variety At the Lyceum in one thousand eight hiin- 
dred and four ; in Green-street, one thousand eight hun- 
dred and five ; and 'in Pall-mall since one thousand eight 
hpndred and six to the present time ; in Green-street, 
by means of two small stoves placed on each side of the 
kitchen fire made with coke and one separate cpndensor^ 
the gas was conducted into the parlour and second floor 
above it ; the tops of th/e stoves may be made in form of 
{I kettle, pan, or other vessel, to make water boil by 
the hot smoke before it passes into the condenser, or be 
made serviceable for other culinary and chemical pur« 
posps. targe iron stoves and succession furnaces hare 
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separate condensors placed at a few feet distance from 
theoi, so that they are not ia the way of charging and 
discharging the stoves, nor of being injured by the heat. 
The tops of these stoves have upright ledges or shoulders 
with alembic covers to serve for evaporating or distilling 
tar, &c. &c. by the same heat, and also to fonn a sand 
bath for the purpose of any othier evaporation, distilla- 
. tion, &c. These condensors may be made of brick or 
stone-work lined with lead, &c. or wholly of iron, tin- 
plate, or other nietal, and even stone or earthen \yares ; 
but the cheapest and simplest are made with large wine 
or other casks cut in halves, with several bottoms made 
of wood or metal in the manner above described, to 
hold several surfaces of lime-water. Should the coal be 
of a strong quality, it will be proper to throw a small 
quantity of slaked lime at the bottom of the stove sprink- 
led over with a little water ; the steam of which will rise 
through the coal, and impregnate itself with the smoke, 
to purify it the better from the disagreeable odour. For- 
merly I used to mix a small quantity of lime with the 
coal, but this affects the coke/ more or less ; and I find 
that throwing lime into the bottom of the stove answers 
still better, and the lime is not intermixed with the coke. 
Persons using Teservoirs, gasometers, or gas-holders, are 
ignorant of the effect the pressure of air has on the 
main tubes and side branches, when left open in the 
beginning and towards the close of the process. • It is 
well known that the atmosphere presses with a force of 
fourteen pounds on every square inch surface : hence if 
^n aperture of only the fourteenth part, the pressure is 
one pound. Now at the beginning of the process, when 
tbe gas has not yet obtained sufficient elastic force to, 
^Dlac^ (he air within the tubes, although the reser- 
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TMT dr g^s^boldeni may be quite filled, if yoa attempt 
lighting too sodn, the bhie flame will frequentlj b^^ 
fatced iilw8tr(b by Che superior weight of the atmK>s- 
pbere^ when \% rubh^s mth the rapidity of l^htning 
through any lengfeh of tube into the reservoir^ and ex- 
plodes it with a force equal to gunpowder ; hence the 
laig^r the reservoir or gai»-holder the greater the dangjer. 
The same' eifect.must take place towards the close> when 
the elastic pressure of the ga^ must beeoiae inferior to 
thd of the atmosphere ; and wheresoever there is a flame 
leitbufning^accid^at» are likely to hbppen*, as the ctiuse 
of danger stilt' exists the same as iil gunpbwder milb 
vfilich'Olaiy stand s^ for years- and be^blown up' at last; 
Nf^ human ingenuity can prevent the explosion of ga» 
virhere it ia suiFeied to aceumiulate in any quantity, ibr 
k ta impossible to guard against it with any ^fety valvea 
or other contrivances^ as is done with sfteam-enginesy the 
bnt^ting of whiehi however, rests on different principleis. 
ThepriiKei^le of placing a fire ia the- centre may be ap-* 
]|^d to heat or boil, distil or eyaporsite water or other 
Ibpddfs ii^ wooden casks or other vessels, c^ilch sooner 
Asift can be done in the comnson mode of applying the 
hMt under Mdaroumi kettles,, oopperi^, pots,pans> &c* 
It'ikiay also be applied fin* airings dryii>g, baking stew* 
ing^ &c. fa) any of the fire places in my stoves and fur« 
MCeSy a strong metal or fiare^proc^ cotiiposiiion tube 
May be led durough the middle^- supplied with fresh air 
^y a tube connected from the outside through- a wall 
er otheiMrise. By this means a gpreat quantity of fresh afir 
Wa^ be speedily rarifled, heated, and be conducted by 
ether tubes fised and flexible to warm rooms, and even 
^oie houses^ iti' a &r su^ior and safer manner than 
iSim be done by steam or fire Ihies now in use. 
]n witness whereof, &c. 
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fipecplcatkn i>f the Patent granted to Mr. Wiluam 
Watts, of tke City cf Bath, Gentleman ; for Mt* 
thods of combining and disposing Machinery, and of^ 
plying the different Powers of Wind, Water, and QaUla 
thereto, so as to effect Improvements on Mills* 

Pitted September ^6, 1S09. 
With a Plate. 

JL O aH to wfaoiB these presents sfadl come^ i&c* 
Now KNOW Y£, that in compliance mth the said proviso, 
I the said William Watte do hereby declare, that 
the nature of toy- said invention, and the manner ia 
which the same is to be performed, areparticulatly de- 
vcribed and ascertained as foHows ; that is to say : 

In the drawings hereunto annexed, Fig. 1 (Plate fl.) 
represents the machineiy for forming a wind-mili of 
great power, shewn through the head of the miil A iL 
BB are two drum-wheels, having at each end iroa 
plates C C, in which are cavities 'D D, at regitkted 
distances, to receive the axles £ of die sails. Over 
the drum-wheels B B, work two ehains F F, connect- 
ing at regular distances the axle of each sail E; 
these axles in going round the drums B B fall into the 
cavities or catches in the plates of the drum D D. da 
'each end oi every «xle is a small wheel running in a 
channel formed in the framing of the miil, and shewn bjr 
the lines H H top and bottom, and serve to steady the 
sails. Upon eadh ,axle is a frame 1 1, which frame has 
fitted within it, and playing on a joint or pivot at bot- 
tom, another frame ; to this inner frame is fastened the 
sail J J, which may be of canvas or other n^aterials ; 
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on each side of the outer frame II; is a support of wood 
or iron K K, and runs from the axle of the preceding 
sail (on which it turns) to the upper part, of the nuc- 
ceeding frame 1 1, playing on a pin. These are supports 
to the frames against the power of the wind, 'and which, 
by playing top and bottom, allow the sails to turn round 
the drums at each end ; at the upper ends of each outer 
frame is fixed a sheave or pulley M M, over which 
passes a rope, this rope is fastened to each upper cor- 
ner of the inner frame or sail at one end, and at- the 
other end it has a spring N N, which spring has two 
«mall. grooved wheels running in a channel : this channel 
is contracted more at the upper than lower end, so as to 
produce whatever resistance you wish the sails to make 
against the wind. These springs N N regulate the sails, 
so that when they receive too great an impulse, they 
pull the springs on each side and the sails recline, let* 
ting the extra power fly off, as shewn in Fig. 2. 

The body of the mill may be of various shapes and 
dimensions, as described by ther dotted lines O and P. 
Where much ropm is wanted for a manufactory, it may 
form a circle as P ; and also as represented in Fig. 3, 
where it is shewn placed over a fixed storehouse Q, on 
which the head turns at S S ; but wJiere little machineiy 
is wanted or no manufactory, as in mills for drainage, 
&c. it must have its length, but there is no necessity for 
its being near so wide, as shewn by the dotted line O, 
though the base o^st be sufficiently extended to make 
it safe against the wind. . . 

The head A A may travel round on wheels and in a 
channel, and being placed to such an angle of the wind 
as where the sails act to the greatest advantage, (the 
under sails being sheltered from the. wind and the upper 
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tmes receiving,. it in an angle between each pther) they 
pull round the drum-wheels B B lyy their extremities,^ 
to the shaft of which is fixed or coupled the manufac-v 
turiiig machinery, &c» .... .r^nm 

The width of the sailsj and tlie dii^tances from eaca 
oiher, m.ust be so regulated as that the wind may strike ^ 
the sails sufficiently at the same time, not to make the . 
angle bf the line of sails with the wind too. great. 

Only eight sails are here represented inaction, but 
the number is not limited; the power may be carried^ 
much farther by increasing the distance from drum to 
drum and adding sails in proportion ; and adding length. 
to the sail^ increases the power in proportion to the in- 
crease of sail, without losing time, which is. not the case 
in the present vertical mills. The sails must be made full 
to form a concave surface to the wind* 

Fig. 2 shews a sail borne down in part by the extra 
ferce of tb^ wind, j E.!^ the axle and wheels. I I the 
•outer framp. J J the inner frame and sail. NN the 
ipring, rope, and guide. . K K the supports to the^ 
frame II. F ,the chajns. 

Fig. 3 represents a mill formed circular and placed 
over a fixed t storehouse. Q. the store. A A the head.' 
S S where it turns. J J the sails. 

Fig.- 4 shews the spring and guide in large. 

The machinery for a floating tide, or current mill, of 
great power, I form similar to the preceding one for 
wind :, therefore the same drawing will serve to refer to, 
only allowing the lower sails in Fig. 1 to represent the 
floats of this, and the water to,flow from X to Y, towards 
which they act. These flqats may be of wrought-iron, 
or other materials, and will in general be broader, than 
deep,^ though, as in the wind-mill, must form a concave 
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. sur&ce to. the current, which if i*unnitig only one way,* 
the concave aide of the float may be so fixed; but as by 
tfdes, where it operates both ways, it is made to turn oil 
t pivot in the centre^ above and belovi^, of the frame, as 
shewn in Fig 5. A is thfe frame. B B th^ floats. C C 
the pivots on which it turns, and when its cX)ncave side 
is placed to the cuirrent, it is fastened on each side at 
D D ; but to shew the disposition of the floats and works 
in action, see Fig. 6, which represents two boats E £, 
that must be connected together by proper framing, &c. 
which framing may pass between the upper and lower 
line of floats. 

The boats are placed parallel with the curreni F F F F^ 
and between them is fited. on a; proper angle witH th^ 
current the floats and machinery 6. Here 121 floats^ 
are constantly acted upon by the current : though in this 
as in the wind-mill the number is not limited ; the long^er 
. are the boats the longer will be the litie of floats, and 
the power is increased in proportion. It' is to be 6b* ' 
served |hat the floats should always be ihade as'd^ep as 
the current will admit of, for in this as in the winfd-miili 
you gain power without losing time. 

The drum-wheels, chains, and axles and wheels, ar^ 
the same as for the wind-mill ; but as water is a steadie/' 
power than wind, the springs are not required to this^ 
and are omitted in the drawing for the lower sails. 

Fig. 7 represents- the improved machinery for a wa(er^ 
jQoill, or a mill so called, as receiving its power from % 
fall of water. 

A the upper water, and flowing out at 6. C the 
lower or back water. are two or mor^ metal wheeli» 
through which passes a shaft These wheeb have oi» 
them cogs or stumps £^ shewn also in Figr 8, at rr^gu- 
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btcd difitaQceSy ths^t is about the depth of the buckets ; 
over these wheels work a connexion of buckets FF.: 
these buckets, are united by metal joints and pins, as 
9hewn in Fig. 9. I the metal joint. H H the end of a 
bucket in large. Two or more of -these joints (accord* 
ing to the length of the buckets or strength required) 
are screwed to the back at proper distances. These 
Joints have each of them two mortises, though only one 
IS in use at a time ; the other is made to lighten thi? 
pietal and to form a change, should they wear ; and the 
joints admit also of a further change, for the mortices 
being at true distances they may be turned contrary 
ends. These mortises are at distances when united cor- 
res{}onding with the cogs or stumps on the* wheels D D 
lirith which they act, %o that one cog may have hold of 
' £ach bucket to prevent the weight of water in the^ de- 
scending buckets slipping th^ empty ones over the 
wheels D, without effecting their purpose. G is a fram- 
ing of wood fixed in the side- walls of the conduit, hav* 
iog on the firent of it pnp? or two small rollers at the 
point H, m^iere the buckets incline to turn, but the' 
frame itself is not allowed to touch the buckets unless 
fxom iiccidental cause, when it serves to steady them. 

The buckets may be of the usual shape as for the pre- 
sent overshot wheels, and may be formed of wood, iron^ 
.or other materials ; the sides ^nd ends are secured to- 
jgether, but |;he bottom board or plate I make to open 
inwards by joints or pivots fixed to the back, and this 
board or plate acts as a valve, and rests when down 
pn 9 narrow ledge on the inside of the sides and ends 
of the bucket, to which it is made to fit close. Or 
)l m^jhe made with the bottom board or plate fixed, 
md 10 tbat ipay be formed a ralve to open ; either one 
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or the other-method I always use, or every bucket has 
in rising out of the lower water to ra;ise the wholie watei^ 
}t contains the depth of each bucket. 

The water being let on at B, and the buckets "beiiig 
filled from thence to the lower water C, which is the 
extent of the fall, they overpowi^r the resistance ; and 
when immersed and inclined to turn round at bottom, the 
bottom board or valve opens, permitting them to pas* 
freely through the lower vvater, ascending up to the 
. wheel on the opposite side bottom upwards ; but before 
they arrive at the point B to receive another supply of 
water, the. bucket is in its right position for it, and the 
yalve closes for another operation. • ' 

This action of the connection of buckets pulls round 
the wheels D by their circumference. which is the ex^ 
tremity of the lever, to the shaft of which is iixed or 
coupled the manufacturing machinery, so that every 
100 pounds of water employed in the fall acts with its 
full gravity on the lever; that is, producing lOOlbs, of 
power (setting aside friction), whereas, by the plan of 
employing the \vater on the semi-circun^ference of a 
wheel, as the present overshot ^vxA breast, every lOOlbs, 
of water so employed produces only 50lbs. of power 
(setting aside friction). The still greater loss of em* 
'ploying undershots which act by impetus or force xX 
water is so well known as to be almost unnecessary tot 
me to mention, being allowed to be double that of thfe 
oversihot and hreast, or that lOOlbs. produces only 25lbs. 
of power (setting a^ide friction). ' • ^ ' 

So that overshot c^nd breast-wheels lose the effect' of 
full one-half, and undei*shdts three-fourths of the water 
employed, inde'pendent of mirtdr ' defects, as those of 
^l^e buckets losirig part of their water before Jbey arrire 
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at the extent of the fall, and that the width of one 
bucket in an overshot, and half a one in the breast* 
wheels, is constantly lost in the fall, 

The machinery for cattle-mills is upon the same prin- 
ciple as for the wind and floating-mill, being a connec- 
tion of planks united by joints, and.having at their ends, 
wheels travelling in a channel of the framing round .two 
drum-wheels B and C Fig. 10, to the axle of which is 
fixed the manufacturing machinery, &c. 
^ The drum at B, if preferred,' may be placed lower 
than that at the head of the horses C, so as to cause the 
cattle to act in part by their gravity, as upon an inclined 
plane. 

The cattle drawing from a fixed point A^ and pulling 
round the drum -wheels B and C, with the machinery, 
&c. by the power of their feet, enables them to work 
constantly in a straight line, by which means they travel 
much faster with much greater ease, and performing 
much more work, than by being constrained to travel 
round a circje. 

Note, — It may be necessary for me to observe thiere is 
a similarity in appearance between my plan of working 
miHs by a fall of water, and a method published several 
years ago by Dn Desaguliers. Had the doctor's method 
proved useful for moderate or small falls, or perfect for 
great falls of water, any other plan might have been un- 
necessary ; but the piachinery is defective. The fric- 
tion and obstructions operate too much against thf 
power gained, and though in very extensive falls the 
disadvantages are less in proportion, they are tpo grea^; 
^0 be of general utility. 

In fitness whereof, &c. 
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New Mfde 6f trnprwiv^ Grass Lahds. 

By Mr. Salter, of Norfolk. 

From the Communications to the Boaed H 
Aqeicluture. 

/jLS Mr. Coke, President to the Norfolk Agricultural 
Society, has expressed himself in terms of approbation 
so highly gratifying to ijne upon my method of im- 
proving poor pastures and boggy meadows, and parti« 
cularly when he honoured me with a v^sjt this suinmer 
for the purpose of examining a jneadow, which wa9 
then in its highest state of improvemept with a crop 
growing upon it ; I readily comply with your request^ 
and have sent you the best information I can of the me- 
thod, which I have pursued now ten years in that lini^ 
of farming ; a method, which originated in accident, but 
which has been ever since carried on systematically. . 

At Michaelmas 1795, I entered upon this farm, con^ 
fisting of upwards of six hundred acres^ of which the 
greatest part is wet, springy, cold land. There w^re at 
that time, about on^ hundred acres of bad meadow, so 
over-run with rushes, sedges, and ail sorts of aquatip 
plants, that no sheep had ever been known to be pas- 
tured upon them ; whereas, for the l^st eight yearsi, J 
Jiaye not had a single instance of a rotten sheep, I first 
^ut the rivulet, whiph runs through the meadows, threp 
hundred i),nd fifty-two rod^ in length, (reckoaing sev^A 
yards to a rod^} and eight feet wide, I also qut one 
thousand Qwe hundred and sixteen fougU of open derail)? ; 
^nd the turf qr sods, which capae out of tbem> I Wd to 
dry in the months of February and March ; and as soon 
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ad dried I gathered them on large heaps of sixty and a 
hundred loads^ atid burnt them to stshes. On the se- 
cond of April, 1796, I dibbled about two acres of that 
part of the meadow, which was m6st dry, and ittime- 
(fiately I carried o'h, in half-load tumbrils with broad 
wheels, about fifteen loads per acre of the turf ashes : 
(heii I sowed sixteen or eighteen pounds of Ihitch clof- 
ter, and four bushels of ray grass; i, e. eight or liine 
pounds of Dutch clover, and two bushels of ray grjtss 
per acre. These I brushed with a pair of harrows bushed, 
and rollbd three or four times with a very heavy roll, in* 
order to make them as firm as possible. Upon that part 
of the meadow, which was boggy and rushy, I laid from 
eighty to an hundred tumbril loads \p«r acre of sand, 
fine gravel, and mould, as J could xnost conveniently 
tome at them, cuttmg and carrying away every hillock 
or waitte earth, which I could find. Having harrowed 
4nd rolled this, I dibbled upon every* acre two bushels 
Cf stmiiiier Vetches, one bushel of .early grej^ peas, and 
two bushels of Poland oats, all mixed together; and 
then ifowed Dutch clover and ray grass as I did upon 
die diry pstt of the itfeadow, in which I omitted the oats, 
blowing they would not have succeeded. 

ha dibbtiirg dnis, the holes ought to be four inche^^ 
square^ ffom each other, and from two to four seedd 
should tire put into s hole. Peas and vetches thus grovv^ 
mg tipdti . gt^s hmd, wh^et otl low meadows or dry 
uplands^ have never failed with me of having excellent 
e&ct. They entirely destroy mo*, und ameliorate the 
ida. It is to be observed, that lipon dry uplands I omit 
Ae ttiy grtkss. Wheti the crop is forward in the pod, I 
mow it fcr hay ; and as soon as rt ii^ dry, I put it upon 
mtjX cockd, and then ofii to larg€^ou\^.s, so as to prevent 

the 
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the leaves from falling off. If I do not want this hay loif 
my sheep, I cut it for my horses ; and it is so nutritious, 
that it serves both as hay and corn. . 

In t^year 1803 I grew thirty acres of vetches, peas, 
and oats, managed as above : the crop was not less tha:% 
from two and a half to three loads per acre : by a load;,, 
you. know, I mean as much as a, waggon drawn by four: 
liorses can carry. In the same year I sowed one hL^n7 
dred, acres of turnips three times over, and at last Ipsjt 
my. whole crop, except a single turnip. I had 532 
breeding ewes to maintain in the following winter. JHs^v-^ 
ing provided thirty troughs twelve feet long, , and .5^ 
straw-cutting machine, (which with a horse will cut tw 
coombs an hour,) ' I cut the hay made of the vetchesji 
peas, and oats, and thus fed n?y sheep, which producecl 
me a greater number of lambs, and a greater quantity 
of milk for the lambs, than I ever had. from tur^ps. 
They were kept in the straw-yard from the 10th; pf 
October to the middle of April,; and. thus I kept 
them last year, and shall always keep th^m^wbilst:! re- 
yiain upon a heavy-land farm. ., They ej^t the straw well^ 
and make a far better yard of muck,, than that from^bA^ 
locks. It was bj much the best. muck I ever had,,j?^;f 
cept a yard of muck, where I fatted 220 pigs,- by ?qat- 
tering peas about the yard. — ^As a proof of my. success 
in lambs in the year 1804, my shepherd Thomas Nunnr, 
gained one of the premiums (five, guineas) from the 
Society. , -, ^ . 

In February, 1405, a seventeen-acre. meadow was be-^ 
Cpme solid: I filled up th^ open drains, and cut nine 
hundred and ninety-five rods of under-draius, which I 
filled up part with bushes and part with stones; .Upon 
April 4tb, I begaa to dibble vetches and peas; then 

carried 
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carried on about 15 loads p^r acre of out-hollowing, 
muck, and mould together; sowed Dutch clover and 
ray grass, and brushed them as usual: the crop was 
'Abundant — I got 63 loads of hay from the 17 acres. 
This was the meadow which Mr. Coke, Mr. Gurdon^ 
you, and other gentlemen admired so much, and deemed' 
an improvement in the management of grass land de« 
serving of high commendation. 

I will not omit to tell you from what accident this me- > 
thod of managing grass lands originated :-*-In the year 
1784 I had a piece of grass land eaten up by grubs : I 
sowed vetches upon it, and harrowed them. They pro- 
duced so good a crop, that I have continued the prac- 
tice to the present time. Indeed I carry it on in every 
instance where I can ; for whenever my lays of clover 
fail, instead of breaking them up, I dibble or drill 
vetches earjy in the spring. It is worthy of remark^ that 
the ray gras^ and Do^tch clover upon my meadows come 
much earUef, and grow faster, than the lays upon my 
ariable land.*— ^Be assured, that I shall have pleasure in 
attending you t6 Reepham to examine your pasture 
thece, ,1(1 order to suiter them, as you are pleased to call 
my method of improving- grass land. 



P. S. I as often use the drill roll for the vetches and 
peas, as I do the dibbles ; please to observe also that I 
never plough, pare, or scarify my grass lands. 
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Horses and Oxen compared. - 
My the Rifo. R. Kedington, ofRougham^ near Bury^ 
Suffolk. 

From the CoMMUNiCAtiOKS to the Board of 
Agriculture. 

XXS candidate for fte premium, No. Vt^ ordered hy 
the Board in 1806, I submit to your consideration the 
result of my experience, having ior near thirty years 
used horses and oxen on various farms. 

In the year 1778, I took a small farm, into occupa* 
tl^l^ and finding the expenses of cart-horses very great^ 
I sop^ after determined to try oxen, and bought one 
pair. At th^t time, to the best of my knowledge, there 
Was not a single ox in ivork within forty miles of my re- 
sidence ; and my men were so extremely averse to them, 
that I had more difficulty to compel them to work with 
the oxen than to break the oxen. But I persevered, 
and succeeded ;' and finding my work extremely wdl 
performed by one pair, I gradually sobstituted others in 
the place of as many horses. By the year 1780 my 
plan was Completed, ' One pair of o^ten were fixed upon 
my homestal farm, consisting of 27 acres Qf arable light 
. land, and 40 acres of pasture ; and two pairs were 
placed upon a detached farm of stronger land containing 
80 acres arable, and 14 acres pasture. Till Michaelmas 
1784 the oxen performed the work <rf each farm with 
ease, with the highway duty, carting corn to market, 
and timber, and othex* materials, for repairs. The oxen 
from the two farms occasionally assisted each other, but 
I had not one cart-horse. The oxen were harnessed 
with bits in their mouths, and driven in the same man* 

ner 
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lier as horses. Not more than two were used at any 
time in a common single plough^ which was held by the 
maa who drove them, without an assistant. In the wag- 
gons and carts the olLen went single, or one before the 
others, as the load required; and very readily .under* 
stood the call of the driver, to turn to either side, stop, 
or go forward. In 1784 I took a farm of 500 acres into 
hand, chiefly arable, and the lands* much disunited ; I 
therefore bought some horses and worked. them at the 
same time mth the oxen, but generally apart, as I 
think it is best to do so. I sometimes sent out two wag* 
gons ; ojie drawn by six horses and the other by six 
oxen, the dbtance 23 miles ; the load to each, twen^ 
quarters of barley to carry oilt, aad two chaldrons of 
coals to bring home. The two teams set off about one 
o'clock in the morning of one day^ and performing the 
journey with equal ease, regularly returned about two 
o'clock in the afternoon of the next. As a further proof 
that oxen are not so slow in work as is generally supposed, 
it may be worth while to mentipn one instance of their 
ploughing! A field of 19 acres had been bid to. grass 
four years ; and as it was not a good layer, I determined 
to break it up. it had been laid down as level as pos« 
sible : the ploughman therefore took a pair of oxen in 
a single plough to draw put the field into regular lands ; 
and afterwards a double-breasted plough"^ with three 
oxen, and ploughed air the land with that, except tihe 
head lands and short land at the corners, for which he used 
the single plough ; and, without any fatigue to himsc^ 
or cattle, he finished the 19 acres in eight days, the 
whole being executed in the best manner. Indeed I 
fre(]^uenily observed that \yhen any fields containc^d more 
tn measure than the workman estimated, the oxen ia 

E2 the 
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the single plough ploughed more than qne acre in the 
daj, and in the double plough more than two. I had 
usually fed my bullocks in the winter with a limited 
quantity, of turnips whilst at straw; but finding in my 
enlarged occupation that my flook of sheep wanted all 
the turnips I could raise^ and that I must diminish the 
number of my sheep or part with my oxen, I resolved, 
most unwillingly, upon the > latter, and for some time 
had horses only. But at Michaelmas, 1801, I reduced 
my farm to about 90 acres of arable, 70 acres of pasture, 
and 27 acres of wood and plantations ; and I reserved 
four horses, intending to substitute oxen in their place. 
There are but few reared in this county, and those 
chiefly by fanners for their own grazing : and oxen in 
geiieral being then excessively dear, I purchased two 
bulls, nearly three years of age, from the dairies in the 
'neighbourhood ; neither of them bad been worked. As 
it may be of some use, I will here detail my method of 
breaking them. They are first made to walk, till they 
appear somewhat tired, and then by the gentlest means 
they are harnessed and bridled with bits in their mouths, 
A piece of timber ten or twelve feet long with a strong 
staple at one end, is placed in an open field, arid the 
bull is fastened to it by very long ti-aces, to prevent the 
log from hurting him. He generally ' makes several 
strong efforts to disengage himself by running forward, 
which he is permitted to do for a short distance; but 
two men on each side keep fast hold of a strong plough- 
line (^hich is fastened to each side of the bit before be 
is let out) and the log restraining him behind, he sobn 
finds h'imsdf overpowered a:nd goes more quiet]y. An 
oldhordeV or ox, is then put on before him, and they 

draw 
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Jraw the load joiiitiy some tlm^ biit hot to fatigue hiui 
too much.' He is thus exerc^ised twice a day, and when 
he is more manageable, generally On the sedond or third 
day, i^ put into a plough with 'his partner, and a mai| 
walks by his sidef a few days to teach him to keep in his 
work, turn,' and obey the voice and reins of the plough- Mr}£. ^.^jS^ 
man; Durihg the whole process it should be TQmtv^^\ ^^^ f^^ ^. 
bered, that by patience and good usage only the ox is ^^^^Umj/^^L 
most docile' animal ; but if ill treated, either his'spirift^^ ^&^e«#->«l 
fails, and he will make no exettion, or* he may be irri-Mpc«^cAafC2i#r>^ 
tated to madness. ' The want of exercise, as well as his'^«^»'^M«^^^'*«^ 
not having arrived at naaturity, make it necessary to ^' ^^ 

bring hini gradually 'into full wort. My bulls a§ well.^ 
oxen, in'tvvo or three wefeks, become very gentle, ara 
put into carts or waggons as wanted, and upon the whole 
brought to hand mor^ easily than colts. The most ac- 
tive are selected as leaders ; and an extraordinary share* 
of work is allotted 'to those that are least manage2i;ble» 
After one of my bulls had been broken some time? I 
found he had really been vicious before I bought hin^j 
and that if turned into the pasture, or rested for some 
time, he resunied his old habits ; my orders then were« 
that, on all occasions, he should* be the first taken to be 
worked : that has' rendered him perfectly quiet, and he 
is a remarkably good beast. Bulls are cheaper than 
oxen, anct I believe, will do full as. much ^York : buf, J 
am now rearing an ox to be worked with the blilfs, to as- 
certain that' point. The only inconvenience in keeping 
them is, they cannot be turned put to graze ; but most 
agriculturists wilt scarcely think that a disadvantage, a^ 
it IS generally better to soil working beasts in the stgJbl^» 
Put to resume the account of my farm : as so^n as* one 

pair 
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paif of bulls were brought to work I parted widi twtl^ 
horses ; and for\hiee years two horses and two bulls did 
all the work, with the occasional assistance of a horse* 
They constantly worked together^ and both in plough- 
ing and carting the bulls kept pace with the horses. In , 
18M I broke in another bull, and in 1S05 a fourth, put- 
ting away a horse as each bull was taken to supply his 
j^e ; and from that time to the present the four bulls 
lutye done all the work, assisted for a few weeks by an: 
old horse in seed time and harvest, which was the more 
necessary, because one of the bulls was only eighteen 
months cdd when I first broke him. Since I finished 
jKiwing wheat I have had the four bulls only ; and be* 
aides tilling the fallows and the spring sowing, they have 
done a great deal of work in carting timber, wood, and 
manure, and catrying «corn to the market town, ten 
miles, &c. They have, Pfhen the roads were particu- 
Wly good, carried fifteen quarters of barley, and brought 
back two chaldrons of coals. The four certainly could 
do all my business, but I wish for a fifth, to prevent 
stopping a pair, when one only is wanted, and to guard 
gainst accidents. The average price of my bulls is 12/. ^ 
their average height 13| hands, and weight 12| cwt 
^^n alive. Upon SO acres of mf stronger land a pair 
are used in a common plou^, and plough one acre per 
day. Upon the light lajid three are put into a double 
plough^ and regularly plough two acres a day vrith one 
.'man only. After the land is made fine, in the spring^ 
and turnip sowing, the bulls are put single into a light 
plough, and three of them plough three acres, whilst 
die fi)urth does the harrowing. My turnips are gene* 
rally sown with Cook's drill, andouxch of my wheat; 

all 
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all with tlie bulls. They. are shoed^m a pounds of 
which a plate and description is given in page 499, vbL 
ii. of the Annals: and in that respect are always mote 
troublesome than horses. But my general mode with 
Jnorses and ox^i is for them to make' two short journies^ 
rather than one long one, in a day ; being persuaded it 
is much better for the cattle. They go to work at sis. 
in the morning, return at eleven ; set oiF again at two 
in the afternoon and return home at six. The pound is 
near the stable, and the bulls are shoed between the two 
journies without loss of time. I will now request* pev^' 
mission to state my reasons for preferring oxen €ai')ijb& 
to horses : -*;^^^ 

1st The-prime cost and hazard by loss of coarse » 
much less — frequently not one half. - 

2nd. There is a great saving in the comparative ex- 
pense of keeping them and horses, as they require no 
oats. The regidar allowance to mine is two bushels of 
bran4n a week to each^ mixed with the com chaff: this 
is given them with straw in the winter, and with hay, for 
six weeks, in the time of spring and wheat aowing, and 
with clover, tares or grass mown for them in the summer, 
and they are almost constanly at work. At a veiy mo« 
derate estimate I think there is a saving of near 10/v per 
annum in the difference <^ keep of each beast and a 
horse, with tax and decline in value included* 

3d. The decline in value, so connderable in horsesi 
IKDiounts to nothing in oxen. Oiie that has been worked 

^ N.B, U^aTeaodauMthat ozea are shoed wiUi more eaie bj 

flin^g thfm up by a long lever frame, of which there is a detcrip- 

<tion and plate in the 6th quarterly number of the Annali. page t3- 

And I intend soon to erect a ftame of that sort, but shall first look 

at that aboTiementioned. ^ 

wiU 
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will fatten in much less time than a younger one which 
ha^ not ^ as I have been informed by those who bought 
oxen of me to fatten, which had been in work ten years. 
^4th. They are much less liable to illness than horses.; 
and in' case of blindness, or incurable lameness, can be 
disposed of without loss. . 

5th. If the use of oxen became general, a consider- 
able addition would he made, both to the quantity of 
^o^al food, when they, are slaughtered, and also of ve* 
£etable food, by diminishing the quantity of land kp* . 
plied to;the growth of oats, 

6th. It frequently happens, that horses (especially 
those belonging to gentlemen) are much iiijured by^ 
jPiding them without the master's knowledge, which can- 
not happen to oxen ; nor are they so liable to be driven 
t09 hard on the road to recover time lost at alehouses. 

Perhaps it does not oftani happen that a farm is cultir- 
Tated with so few working beasts in proportion to its ex- , 
teqt as mine is. That, and th^ whole of my success in 
worliing. oxen as well as bulls, I attribute chiefly to this 
circumstance; that instead of turning them off at four 
Qr five yeaifs. of age, as is usual, I consider them then, 
not, only ,nu>st handy, but much more able tp work; and 
my eoQstant practice is, to keep them, till they begin to 
lose strength or activity, w^iich I have not observed be^ 
fore they are fourteen or fifteen years old. ^ But although, 
fron> experience, I most decidedly prefer oxen^ to horses, 
, I cannpt recommend any one to adopt the .use of thoa 
in a district where they are not common, unless he has 
opportunity for a considerable time to Inspect the treat- 
ment of; them on their first introduction. I presume 
there are few members of the Board of Agriculture who 
have not found difficulty in bringing any novel pmctice 

amongst 
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tuttongst their workmeti^ and how much it is iq their 
power to preveot success. But 4n an attempt to Yubsti- 
tote oxen for horses, every one enip)o(ye4> from th^ 
steward. to the stable boy, though he may not have ho-' 
nesty or courage to declare his sentiments, is certain to 
be adverse to the plan. The first very ill consequence 
is, that the instant the master is out of sight, the poor 
beasts are cruelly treated ; arid the next, that by driving 
them too hard, before they are brought gradually to 
exercise, ttiey tire them so much as to render thdm un- 
able to make any further exertion ; or, without reason, 
they take so many more oxen than horses for different 
purposes, that the owner finds both his expense and 
tiaiible ittcrcesed, and is geiiemlly induceNd to give them 
Bp. Thefe is no question bnt.oxen«are best ^ulapted to 
sHODg aad heavy soils ; but d^ the use ^^f a light plciti^) 
dboftwn by a mngle ox, and the douUe {doiigfa drawn h^ 
^6ef as above liescribed, the tillage oF a ttgbt-lan^ 
fiMft is f>erfiirmed widi, nearly equal adianta^fr. I liavil 
fi»r these teii gmm used tOk&iaw:^ fcv^i^ and fihd tihut 
bulls or oxen are perfectly handy «in therli ; and in ^e* 
neral abie.to carry a heavier load than horses: and I 
shaU conclude by observing, that I would not exchange 
my four btills, ^rigiiially under SOL in ^akie, for the , 
best fout cart 'horses in the kingdom. 
. April letb, 1807. ' XXX. 

P. S. There have been several instances of oxen and 
bulls put to work in this neighbourhood since mine have 
been introduced ; and I am confident the sole reason 
they are not become general is, that farmers have hot 
sufficient resolution to overcome the prejudices of their 
QBKvants and labourers. 
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JSougham Holly near Bury Si. Edmunds. 

XXX. is the signature affixed to a memorial ad- 
dressed to the President of the Board of Agriculture by 
me, R. Kedington. 

N. B. The Board may be assured the subscribing wit- 
nesses are principal occupiers in the parish ; and more 
fignatures would have been affixed^ but I wished to se- 
lect those who had lived t/ie whole thirty years in the 
parish^ which the first five had, and the si^^tb has been 
resident more than twenty years. 



We the undersigned inhahitants and oecupiers of hod 
in the parish of Bougham,. in the county of Suffolk, do 
hereby certify, that the Rev* R. Kedington has em- 
ployed horsesy oxen, and bulls, upon his^ farms in this 
parish nearly for the space of thirty years, as stated in 
his memorial. And . w,e do also, declare that it is a true 
•nd just account to the bfist qf our knowledge and be- 
lief. • 

Witness our hands, this 17ih of April J 807. 

ROB^ AlJ>£RTON. $AM. CRAS^SE. 

Daniel ALDERTONt Wall. Haywarb, 
Jo5N Hayward. John Denton* 
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Account of an Apparatus for cleaning Chimneys. By Mr. 
Samubl Roberts, Chairman of a Committee appointed 
dt Sheffield for encouraging the St^eeping of Chimneys 
^without the Use of Climbing Boys. . 

With a Plate, 

tram the Transactions of th^ Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 

The Society, anxious to relieve 'the sufferings of humanity^ 
have attended with much pleasure to the Endeavours of 
the Inhabitants qfShfffield^ and co-operate xoith them in 
their attempts to supersede the Necessity of employing 
Climbing-boys ; they have, therefore, immediately on 
receiving the following Communication, ordered it to be 
inserted in their Volume, and an explanatory Engrav'- 
i^g 'if the Machinery employed to be annexed. 

The original Drawings are preserved in the Society^ s Me^ 
pository. 

Jl have taken the liberty of sending herewith some 
papers, and a request from the Committee formed here 
for encouraging the use of machines in sweeping chim- 
neys, that you will have the goodness to lay them before 
the Society instituted for the Encouragement of Arts, &c. 
It is the wish of the Committee here, that they should 
be published in that Society^s Transactions^ as appear* 
ing the most likely method of drawing the attention of 
the public to the subject We think there will be a ne- 
cessity of an Act of Parliament ; and, without that, no 
great good will be done in the business. 

In making this statement to the Society instituted for 
tbe Encouragement of Arts, &g. respecting an object 

J 2 wbiiQk 
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^hich has frequently engaged theib attention, the Com^ 
mittee who n^ake itard actuated by a deaire of putting 
tl^Q Society and the public in possession of all tbat» v^^ 
formation which th.ey have obtained from extensive ex* 
perience, thereby enabling the Society to farm a more 
accurate and just estimate of the degree of probabUi^ 
that there is of final success, than they otherwise might be 
able to do. As the Committee rneai^ not to fou))d any 
claim to reward, they have only been aaxioufi to coavay 
the information in the most convenient and ready way, 
without perhaps exactly observing the forms prescribed 
by the Society. The same considerations which have 
so frequently pressed themselves upon the notice of the 
Society, respectmg bojrs employed by chimney-sweep- 
ers as chmbersj operated on the minds jof many indivi- 
duals' in this town, and upwards of two years ago gave 
rise ta a geoei-al meeting, which appointed a Committee 
for the purpose of endeaTouring to improve their situa- 
tiian, and of superseding^ the necessity of employing 
them at all, by substituting machines for that purpose. 
This Committer procured, by subscription a.sum, whi^h^ 
though not large, has hitherto served to defray those ex- 
penses necessarily incurred in the prosecution of the ob* 
ject for tlie attainment of which they were appointed* 
Tlie Committee then procured one of the machines fronc^ 
Mr. Spaart, and engaged a clever,, active man to under-, 
take the wojrking of it (having first ofFered it to all the. 
regular sweepers, who refused it). The Committee 
then endeavoured, by public and private application, to 
induce as many of the inhabitants 33 they. could to en? 
cQur^ge the use of the machine; in which endeavonf 
they were as successful as could have been reasonably 
expected. As all the regular chi^mey-sweepershaye, 

en4eavoured 
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eo^^vomred by eteiy neusr im tlieir powei lo impedNl^ 
tlM me of tbesnacbine, idie.Committee found it zieom^. 
smy tA pfocure a hoy to aausib the msLU ni^ the machine^ 
aadin.^ases where necessity required it lx» go i:q> die* 
chiamey^ becauae the regulisir chimney-siweepers refiised^ 
tor svSui thdur.bo3r9 to complete the sweeping of those 
chiiaineya where, the machine bad failed. The brttsb 
procured from Mr. Smart being feund rather difficult ta 
Miori^ and liable to he out of order, the Cammittee made^^ 
and cadaed to be jnade, many expennaeats for thp pur^- 
pose of improring it. Those of which tfaey^ have seajt^ 
drawangsi (Plate UL) F%s. 1 and 2, seem- to tkem tiur 
minst simple, the most easy ta work, the. most durable, 
and the most.efficacious^of any which they- have tried o«^ 
aeen* The result of all the ei^erience which the Oooi^ 
mitifte haves oow had is^ that diough probably nine«*' 
tenths of the ohimneya in thia to?m^ as they now lune, 
mig^t be> swept/ with the madriaeS) yet that not one in* 
t^ of those will Toluntarily be permitted to be swept by 
tfaem» howeTes much the Committee may exert them* 
aelTes, because it probably: will always take up some 
n^ore timieJa the operation, eynd there is some risk in the" 
first ipstance that, the chhnney may not adnitiof being 
swept by the machiue, and because the ordering- of it is 
generally left to sewai^s^ indifferent to the object, ahd^ 
ioii^ical to new experiments, which might cause them 
more trouble^ It is; very possible, by stating striking 
and. reoeiat. cases of oppression and sufferings to arouser 
humwity.t0 expressions vof sorrow and commiseration, 
J>nt not ofteatao great and continued efforts to assist^ es- 
pecially, if it require any sacrifices, hewcver trivial: ft 
thefefereiollowi, that, unless the metjiod of sweeping 
cbiwaeyawith madiines eanbe rendered less expensive- 

and 
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«od less ineonvenient than by boys, (a tbing not to b^ et^ ' 
pected,) the practice will never voluntarily become so 
extensively adopted as to diminish in any considerablsi 
degree the ninnber of climbing boys. The Committee ' 
are therefore decidedly of opinion, that the object which 
they are endeavouring to r^ach, can be in no other way 
effectually obtained than by an Act of Parliament pro-- 
hibiting chimney-sweepers from taking any more climb* 
ing-apprentices, and from employing any others than 
apprentices as climbing-boys. The Committee are of 
opinion that such an Act would effectually produce the 
/desired* end, without subjecting either the public or 
^himney-sweep^rs to any very serious loss or inconveni- 
ence, because the chimney-sweepers would have' an 
opportunity to get into the practice of using the ma-^ 
chines, before the present apprentices were out of their 
servitude, and the generality of those chimneys, which 
now cannot be swept with the machines, would be easily ' 
so altered as to render them capable of being swept with 
them, and all new chimneys would of course be so con- 
structed. The Committee further feel confident, that 
the attention and ingenuity of able mechanics and others 
interested, would be so much' turned to the. completion 
of the object, that very considerable improvements in 
the machines, and in the manner of working them^ 
would be very soon made. As one of the most likely 
methods of producing the effect, the Committee have 
thought it right thus candidly to state their sentiments 
and opinions to the Society, to whom they will be happy 
to give any further information in their power, whicfr- 
xnay be thought likely to conduce towards obtaining the 
object of which they are in pursuit. The Committee 
need no^ attempt to describe the degree of sufferings - 

conse*^ 
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vofuiequent deformity, great depravity, painful diBeases^ 
and frequent loss of life, which attend the present prac^^* 
tice to 9o .many thousands of helpless and unoffending* 
children, who might otherwise become happy, us^l, 
and worthy members of the community, because tha 
Society were fully satisfied on these points long befcM 
tlie Committee who now address them- were called ufpon 
to assist in the endeavour to remedy them. That'^e 
Committee have not been exaggerating the capability of 
the machines, (isBperfect as they must be i|dmiitted at 
present to be,) is evident from the list sept herewith of 
sa<;h chimneys as have been swept* with them berl^^^l** 
ing the first twelve months, being upwiirds of fir^Ive 
hundred, in spite of all the prejudice,, opposition, and 
difficulties against which they had to labour, aho fronft 
the number of respectable signatures approving of and[ 
recommending, after trial, ^e use. of the machine: For. 
it must be recollected, that it is only amongst. th^. moi^ 
ppulent inhabitants, and, consequently, in the highest; 
and most difficult chimneys, that it has hitherto been 
principally used, because, ^ftnongst the lower class, the 
legular chimney<-sweepers have been accustomed here 
to sweep for the BOOtonly, a practice not yet adopted 
with the machine. The man employed here with th^^ 
machine states, that if be had tolerable regular employ-* 
ment, at six pence each chimney, it would pay Urn 
yery weH. The Committee were very fortunate in en- 
gaging a person well qualified and active in the use of 
the machine, who has, under their inspection and di- 
rections, used his utmost endeavours to promote the 
success of the machine, both by improving and facili^ 
tating theuseof it 

Aa 
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Af it did not appear probable tethe Ckttittiittee .tfist 
tlMife wmdd Tefy 8<Mia 1m any great diiBniUtion ti^ 
wimber cf cU«d»i^tef«, they have not been imtteti- 
tive to tbeir welfare and comfort^ but have endeayocrred 
an much aa waa in tbeir power to soften the rigout x>f 
tbeir treatnieDt). and to improve their situation. As the 
ect for tbe regulation of cbimaey-aweepers and their ap-^ 
pmodces was found to be «o aeghgently drawn up, and 
loiooaely worded^ aa to be utteriy inadequate to en- 
jorciiig proper treatment^ the Commiftiee, Twhh the ad* 
tice and co-operation of the magiBtrates^ induced liib 
maaler <jainM>ey- s we ep e n vohmittrtly to agree to t^ertaln 
aegolatiofis teqwcting the treatment and employttientof 
thek hoy% which the Committoe trust will be attondeA 
with Gonsiderabld benefit ^ the poor ehildreh. The 
pba of hvvsag them to dine on Suitor Me^idi^, wffl 
gift dm Committee an opportunity ^ Inquiry rei^dt- 
]0g the trti^nmat which they reoei^ of ghring theift 
goodadvioei abd of rewarding those who hare b^hliVbd 

weB. . 

"'"''"*^^*""^ . " J. ■ • .' 

,We| the master, ohimney-^we^qpen^ osaident m^faffi^ 
field, whose names are u^dermitteiii do agree to tbar 
$oiilowing resoiutions : 

1. That we will not ta](e sua^ boy as an apfsentseiv 
iinder the age of eight year^ :lior^ wtU we biodjany anp 
to continue longer in servitude than he ia .sixtten/yeara 
of age, I ^ 

-2. Tha^ we will not send out any boy to work befone 
four o'clock in the moicniog ineummer, nor before five 
in the winter, in the towii.. 

3. That We will not permit any boy .to go eut to daaab 
a chimney after twelve o!clock at noon, nor will we 

suffer 
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iiifFer oiir apprentices, or boys employed by us, to seek 
work, or to be engaged in any way in our business out 
of doors, after five d' clock in the afternoon in summer^ 
nor after four iii winter. 

4. That each boy shall hilve a good breakfast^ before 
he leaves home in a morning, a good dinner between 
the hours of twelve and two o'clock at noon^ and a good 
supper between the hours ' of five and seven o\clock in 
the evening. 

5. That every two boys shall be allowed one good bed, 
with sufficient coverings, and they shall be allowed ac 
least eight hoiirs rest in each tiightr 

6. That we will provide every boy with decent and 
sufficiently warm clothing, as a sweeping-aress, includ-^ 
ing a pair of good shoes, to be worn always when he is on 
duty, also a suitable cap, having a plate in front with 
his master's name and place of abode engraven on it. 

7* That over and above the sweeping-dress, we will 
provide for each boy a complete suit of good clothes, 
including linen, bat, shoes, and stockings, on every 
Easter Sunday, and that he shall appear in the same be- 
fore <^ the Committee for bettering the Condition of 
Climbing-boys, &c." on the Monday following, be- 
tween the hours of twelve and one o'clock, at the Cut- 
lers' Hall, or some other convenient place, and shall be 
penmtted to dine there^ or elsewhere, oh that day at the 
Committee's expense. 

8. That we will not, on any occasion, lend out our 
boys to each other, or to any other persons in tha 
tradev 

9. That we do engage, on eveiy Lord^s day, to send 
our apprentices aftd boys employed by us to some Sun- 
day-school- apjproved by the aforesaid Committee, and 
' V^^XVIII.— Second Series, Q also 
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djuio to divine service with the rest' of the chiMren %ib# 
f ttend the same school, 

Samuel Bioberts, . Michael Mellon, bis ^ mark, 

T. A. Ward, George Rippon, bis X mark, 

^ G.'Benntety WilEam Peari$, his X nnark, 

W. Younge, John Rodgers, 

C. Pukday, John BctU 
' J^ Montgomery, 

Reference to the Engraving. 

The two brushes, Figs. 1 and 2, (Plate III.) arethose 
which at present appear to answer best the intended 
purpose. Fig, 1 is the easiest to work in dif&cult chim* 
ueys, but in those which lire tolerably straight No. ST 
vrill be found the more convenient, as it clears itself bet- 
ter of the, soot in ascending. Soldered on the inside of 
iike iron hopp A^ at ^ is a hollow iron tube, going 
through the wood balls B. The nut C screws upon the 
uppex end of the hollow tube, through which the rope 
passes and fastens the v^hole together. The balls B are 
put upon the ti4>e in separata parts, divided at dy for 
tlie couveniency of putting in and replacing the brush 
part F, which is composed of bristles, whisk, and whale^ 
bone. The. whisk (which should be well selected ifor 
t}ie purpose) is in the middle, on each side of which, 

* above and below, is a row of whalebone, split thin, y^iit 
the flat sides toward^ the whisk, and above and bek)w 
the whalebone are^ bristles. Care must be taken that 

' the whole is not too thick and strong, otherwise it will 
be difficult, to get ifi and out of the pipes on the tops of 
the chijDoiae^s ; where they are pressed together between 
thp balkB^ they should npt; be thicker thi^n ti^ree* 

t^ghths 
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eighths of an inch. Great care must al^ be taken that 
the parts of the brushes are well listened together^ and 
firmly fixed between the balls B, so as not to be loosened 
in working. The diameter of the balls B is three inches. 
The distance between the two brushes F F, in drawing 
Fig. 2, is about four inches. . Thfe wood tubes D, (which 
are about one inch in diameter,) through which the rope 
passes, should not be too long ; the shortest nekt thfe 
brush should not exceed fifteen inches. They, should 
gradually increase in length as they recede from the 
brush to the bottom, jvhere they should not exceed 
thirty inches. The brush, Fig. 3, is a good deai similar 
to a bottle-brush, the handle about four feet long, made 
of whalebone, wrapped with iron or brass wire, the brush 
part made of bristles only. It will be found to be very 
useful ill' cleaning short flues, &c. in kitchen^chimheys. 
fig. 4> is a kind of tent^ within which the machine may 
fee worked. It will be found useful in rooms, where it 
is parriculafly desirable tib pi-everit thej^feast pkttide of 
Hoot from escaping. The cross bars E are of oak, about 
one inch and a half broad, and half an inch thtck^ ttttti^ 
ing upon an iron pin at/. G G arfe two small iroii rods, 
slipping upon pfegs at A, to each of which is suspended 
i linen certain, the one ne^^t the chimney H, a Aort 
one, the other as shown by the dotted line I, along 
one, reacTimg to and resting fire oit six inches upon thie 
floor, ee ^xe small pegs, which when the bars £ ai^ 
closed, fit into the notches ggy so as to stop Ae bars in^ 
the proper place, and jprevent their being opened t^e 
wrong way. When the bars E are opened, they striSfch 
the tapes 8:, which are fastened to the tops of the bats 
, at h, and are aliout three feet si± inches long, to which 
extent oifly ^ey' snfft?r the batitpopen.: Wtiehtbus 

Ga ex- 
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ei^tended, and placQ4 in the proper »i(;ua(40n> a loose^ 
fheet, of the sape kind of linen as the curtains, i^. 
^rown over, and hangs down over the tapes and upon 
t^e floor at each end, buttoning to the curtains at the 
corners, sp as to form a complete tent, about five feef 
long, four feet wide, and five feet high, within which ^ 
both the man and the boy can stand with the giachine tQ . 
work it/ 



On Seed Grain. 
; My the Right Honourable Sir Joseph Banksu 

Frohi thie Communications to the Board of 
' Agriculture, ' • ' ' 

JL HERJt are few sul^ects on which th^ attention . of 
jthis useful Institution can be more sKivantageopsly eou- 
ployed in the service of the public, tha^ in disjcussuig 
the question, whether the pom and pulsq, Hsually sepa^ 
rated froip thfc rest because it is lean and smfiU in 
^izei and /consequently less marketable than well fi)le^ 
pmd plump gra^n, is not quite s^ proper for .$eed, as 
fully endowed with the qualities of its parent corn^ amd 
^ likely to produce corn of a 3up^rior sample, as its 
lasty and plun^p brethren of the san^e ears, which ar0 
,^ much more ac^peptable to the miller, t)i^ j^pusekeeperi 
^nd every kin4 of consumer, 

I A number of yreU infornied and active men ^lave most 
pearly an interest in holding ^ contrary language ; thos^ 
yfbo derive gaiq by requiring frqvfi their neigl^bours an 
^:^cessivi^ price for seed corn pf the most us^fi|} (][uality ; 
the evidence of such persons should not be admitted 
fri^ptlt ffi^utiop f ip truth, fiU eyid^nce ffn a matter so 
^ , ' importi^nt 
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impotCant to the public welfare ought to be receivgi' 
with circumspection, and ekamined with severity. 

If we admit the increase usually^derived from' the cuU 
tivation of wheat to be fourteen times the amount of the* 
seed sown, we must also agree that one fourteenth part- 
df the very choicest of the product- of every good har^' 
vest is annually committed to the earth ; and in years of 
dearth, when speculators ihcrease the breadth of their 
wheat crop, a stiU larger proportion; should experi* 
ment decide that we may safely substitute in the place 
of this valuable article, the small grains that are noir 
generally destined to the rearing of poultry, the gain of 
the public will he immense, ^nd the loss scarce sensible; 
poultry is the foodof the rich ; it may, and will be main* 
'tained upon potatoes,' if unsaleable com c^n' no lobger 
)>e procured; nor does it matter, in poitit of internal 
policy, whedier « chicken costs three shillings or six$ 
while no consideration' so intimately involves in itself the 
future destiny of the country' as the necessity of secut* 
ijD^, by eveiy measure the saga(;ity of man can dense; 
~^ 'sufficient sopply^f farinaceous food for the whole po«» 
pulation of the cotnitry, at a reasonable and adequate 
price. 

Thus much having been preniised, kn extidiple will 
b^ "giverk of the perfect success of sowing pulse of the 
:very leanest, and most shrivelled quality ; the correct- 
ness of which may be easily inquired into, and will 
liear the strictest investigation. It is to be hoped that 
•other ^xamplesof the success, or of the failure, if such 
there are, of similar experiments, will be communicated 
fo the public by some respectable channels, and the 
' fA^aifs of jifvpti^atin^ the correctness of each statemei|t 
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fae afFon|ed,*byj a dUtinct communicadoa of tko a»iiie«f 
and addresses of the parties concerned. 

The; year 1807 was, as we all ki}ow> a cc^lamitaua 
sea^fOQ for peas; the crop was in a 'manner whoUy de^ 
8jt;royed,,by a small greeni^his; similar, except m ita 
colour, to the black apMs caU^d the coUier, wiikh ili> 
diy seasons is very mischievous to tbe.beans# 

The Earl of Winchekea bad. thut year, i^t bis Lord^ 
ship's farm at Burley, is acres of laild sown with peail 
fe9k% ( the crop wa^ nine bushels ; a pechfiiid a t^f ^^y 
^ shrivelled and unsaleable puUe«^ In :t>be spring tS 
%8QS^ his Lprdriiip ordered ^bese jean pease Ibo be dib» 
bled into as much land as they would coT^iry which meii-* 
quired, wb^n the work ^as. completsd iii tho middle of 
Aprily sii^; acres and 1>S pehdies/ The "^op reaped firum 
this wa$ %5 ^^rter^i wd: four bushels .of good vboiliog 
peas, weighing 11- stone seven pound a aaek^ Winebesi^ 
te)r, or moite ^itn fo'ui: quarteris an acre^. 
. Mr« J« StiiBson, Lofird .Wincl^eUea'a baili^ at Burkg/^ 
lieftr O^ham, h^.bisL(^dsbi[iV orders to> answer any 
inquiries^ either by letter or in jperson^ on theisnligeet 
{o{ thi^ very interesting experimeoA ; no difficnity can 
'therefore occur in satisfying the minds of those who wish 
to metke further iriquiry. . 

To haVe seeded &vk aeres of land in tbe.uMial mannnf', 
with the.proponion Of three bushels and an half to an 
Here, would baVe consdmed 31 bushels of prime peas, 
buri^d^ •«£; appears bj" the suecisss of his jJordsbip's. ttx^ 
.p^riiaei>t^.. utterly in vain; which, if preserved^ would 
,bav^. be^op&e the food of man in an absolute deardii^f 

* Twenty-one quarters of these peas were 9oId by. Mr. Wrench. 
* leedsmmi, in Lower Thames-street> for Lortt tf iXlCb^c&» at a6veo 
;|M>iMids fix shilltDgs per quart$;r< 

a species 
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m i^iecie* of provisioDi indispensable for the victualling 

of e«r navy : bad the pmctiice of sowing shrivelled peab 

prevailed throng the idand, and there/ is no reason to 

doubt it. would have sacceeded as well in other conifutil^ 

as it hasr done in Rutlandshire, a material diminntioii 

must have taken plaoe in the last yeai<*s prices, by peas, 

that weve actually used for seed> coming to market as 

boilers ; and as many persons who wasted their shrivelled 

peas in feeding poultry and swine, and were deterred 

from sowing by the high price of seed, would, in that 

case, have sown them, and ^reaped ci*ops from them, i» 

Lord Winehelsea did, the heavy prices we now pay for 

boiling peas could not certainly have been demanded. 

. Our worthy President, in his last publication on the 

bUght, &c. produces decisive experiments in favour of 

die aptness <tf ill filled grain to answer all the purposes 

of seed ; he states in Appendiir, p. 24, that when die 

mildewed wheat of 1804 was sown, there were no comr- 

plaints of its not vegetating, or of its producing puny 

plants; and again, p» 51, that peas, ^smaU that they 

could scarcely be called by that name, sown in ltD9, 

pcodttced a most plentiful crop of straw and of peas well 

ftUed, large, and' ^ an excellent^ quality. He recom^ 

iienHk it (p. 6 1) as highly proper, to try any su^ieiouar 

gain in ppts previous to its being sown- in great quan-* 

lities ; adding, ^f if good seed could be obtained with«> 

^^ out di£Sioulty, and at a moderate expense, it eertsunly 

M <}ught ti> be preferiied :" but, at the sftme time, as he 

pointedly , cefers. bis reader to the remarks of a persoin^^ 

whom he states to be an intelligent fermer^ and who 

strongly recommends in his pitp^, the superior advah** 

tagea o£ well^fiUed grain for seed, it may not be iM*^ 

proper shortly vto consider the soundness Of \Aiit doctrine^' 

Thi* 
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. This ifitellrgent farmer ukes tip the question i» page 
75^ and d^ides it in a peveaiptory style ; be sowed^ a^ 
lie infeirms us> in diffei^nt field% weli-fiUed seed of the 
erop of i^06^ and lean seed of 1807* From their first 
iqppearanoe the corn from the {dump, seed was much 
more luxuriant, and it continued so as if it had been 
dunged^ and the other neglected ; he omits, however^ 
to tell us how long the superiority continned, and is 
wholly silent on the nature of croff produced, either in 
]K>int of quality or of quantity ; to compensatcf this de* 
£ciency, he enters into an argument to prove that topers^ 
as he calls them, that is individuals that take the lead of 
the rest in size, while young, either in the animal oi^ 
vegetable tribes, never fail to preserve thei/ superiority ; 
and he concludes by informing us, that well-filled s^edsr 
are better calculated for pushing in search of nutriment, 
tfian . grain of a meauer quality. 

That corn, which runs to straw, and in consequence 
is deficient in the produce of grain, overtops the rest, 
we all know ; that grain well filled with farinaceous mat- 
ter is better calculated to push in search of nourishment 
than leaner grain, or, rather, that it can . continue in 
search of it longer in case of disappointment, is true, 
because it carries with it into the ground a greater store 
4jf food; it may be therefore preferable for barren and 
Dnmanured land ; but in well- tilled and rich land the 
xoojt cannot fail of immediately finding what it is in 
aearch of j and after this is effected, the nourishment re^^ 
paining in the seed corn is superfluous. Nature is, in; 
most cases, prodigal in providing an abundance of iiou« 
ifishment for infant existence ; ;the cow gives milk many: 
mpjlths after the calf js able to maintain itself on grass j 
It^ owe fads aliyays milk in h$r udder when the lamb i& 
; / , weaned; 
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weaned ; we long ago learned to derive advantage from 
Ate superfluous milk of the cow, and, in some countries, 
from ibat of the sheep ; why then should we not avail 
ourselves of the superfluous nourishment which nature 
hais provided for us in the sleek and weighty gtaint of 
eom^ which the improved art of tillage enables us to 
produce ? The intelligent farfaier^ who has voluntarily 
undertaken the interesting experiment, is certainly, in 
some degree, called upon to bring it to a conclusion, 
and to report to the President, in case bis crops of this 
year suffered by the mildew or any other cause, not only 
the early appearance of future crops, but their final re* 
suit, both in (Quantity and quality, properly compared 
with each other j and this we may fairly expect him to, 
do. 



On improving the Manufacture of Gunpowder. 
By Mr. L. J. Proust. 

FrcNoi the Journal de Physiqus. 

j| HE charcoal obtauied from different plants yieids> 
on. being burned with nitrate of potash in close vessels, 
several gases and other products, which are now well 
known. But if the several mixtures that may be made of 
salt-petre and different sorts of charcoal are examined in 
respect to the time that they taike up in detonating, re* 
suits will be obtained which h&ve not yet been noticed j 
and die ^^ase is the same in respect to the detonation 
of any particular sort of charcoal used in various propor*. 
tions. Tliese two varieties of combustion produce phe* 
nomena which are but Uttle known* They are here no* 
ticed because, it may contribute to the progress of 
Vol. XVIIL~Sbcon» SsRixs. H science, 
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science, and to the improvement of gunpowder, as they 
throw a light not only on the choice of the best sort of 
charcoal, but also on the most proper proportion of that 
inflammable body in the composition. 

The use of the sulphur is not indeed properly investi- 
gated ; neither as to the proportion which agrees the 
best with the other ingredients' of the powder, nor as to 
its use in the detonation. For instance, the sulphur 
does not combine with the 9xygen of the salt-pietre at 
the same time with the charcoal, and it is certain that it 
in reality cannot : so that it still remains to be explaiired, 
by what means the sulphur augments the gases, heat, 
and force of the powder; or rather' what are the affini- 
ties which cause the sulphur, in the midst of so many 
products arising from the detonation, to augment the 
effects of the powder so greatly. 

The researches now presented to the public embrace 
these three points, but as they have not, been conducted 
as far as was expected, they are only fragments. They 
are indeed the remains of a laborious examination which 
has been given up, and of which the publication ''hpig 
been delayed for four years because the circumst^n(Ses 
'that occasioned them no* longer exist. ^ It is lidwever* to 
be hoped, that notwithstanding the detached state in 
^hich they appear, they will have the merit of beiilg*a 
continuation of those experiments of Lavoisier that re- 
mained to be undertaken, in order to clear up .the theory 
of gunpowder, and which chemists have always neg- 
lected oil account doubtless of the dreadful accidents 
chat struck terror into the most ardent cullivators of 
chemistry. Nevertheless, although these experiments 
were a first essay, and that is mrely the most prudent, 
yet nothing happened to occasioilT' any fear, and they 
^ Were 
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were only stopped in order to be extended liereafter ; 
^specially as the author is attached to a corps which ren- 
;ders it his duty to attend to the subject. In reality,' 
where is the professor who; having arrived at that part of 
his lectures in which he tniust say something upon gun- 
powder, has not felt, at least once a year, in an awk- 
ward state, on finding himself reduced to the necessity 
of repeating- two or three crude and unsatisfactory opi- 
nions with which he is obliged to hide, as much as h« 
can, the immense void that occurs in this pai*t of che- 
mistry. It is easy enough to talk of gunpowder before 
the generality of mankind, and to amuse them for a 
minute with it 5 but it requires much more than a few 
common place phrases to instruct military men who re- 
quire a profound knowledge of a subject, which is of 
more consequence to them than all the other branches of 
knowledge in which they are usually instructed. These 
experiments were undertaken in order to prevent this hu- 
miliating embarrassi^ent, ^ and the want' of fundamental 
facts ; although the whole is far inferior to what it ought 
^ to be, it will however aflford some capital experiments 
to teachers of chemistry, which are not only striking ia 
appear$^fice, but equally proper to fill up the chasm left 
in this part of chemistry. Those also who study the 
science of artillery will find some observations worthy of 
their attention, because on the one hand the fundamen- 
tal facts have been taken from papers which are to be 
^depended upon, and on the other, because there exists 
some opinions respecting the manner of trying gun- 
powd^V, jpind the estimate of its strength, which it is now 
more than ever necessary to submit to the judgment of^ 
the km»wledge of the greseiu day. 

. . The 
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The barometer that was employed was divided ao» ' 
cording to the royal standard foot; but the bell glassed 
were divided according to the weights, and foot of Bur* 
gosy v^hich are rathejr less than those of France. Why 
then, it will be asked, were they not reduced to the 
weights and metre of the empire ? To which it may be 
frankly answered, that it would have been tiresome, and 
also entirely useless- to persons who should be tempted 
to continue this course of experiments. Would they, in 
reality, employ Castilian weights and measures ? Cer- 
tainly not. . The experiments remain therefore as ^hey 
were, and yet the proportions betweeu the results will 
be equally perceptible. 

J^reparaiion of the nitrO'Carbanaceoiis Mixtures. 

Five parts of pulverised and very dry 3a1t-petre is 
throvm into a large bronze mortar, along with one part 
of the charcoal it is intended to examine ; ti few drops of' 
water is then sprinkled on it, and the mixture triturated 
with an iron pestle for the space of half an hour. Water* 
is then added, but only a little at a time, so as to keep fibe 
mixture sufficiently moist to hinder it from flying about 
This labour is continued for about six hour^ ; when it is* 
finished, and the mixture appears to be as dry as it cam 
be made by die mere action of the pestle, the powder 
is withdrawn, wrapped up in a double fdd of paper, and 
placed upon a chaifing dish, or in a drying stove. When 
it is dried, it is essentially necessaiy to repast it throngfi 
the mortar for half an hour or less, in order to obtain an 
impalpable powder,^ which should be kept in a bottte 
with a cork. 

When it is intended to compare several sorts of ehar-^ 
coal together, it is proper to put all ths^uixtuxes a se- 

coi^ 
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cond txme in the sttyve, in order to h«ve them all of the 
saaie degree of diyness, atid to equalise as far at is po»» 
«ble the circumstances of their preparation. One or 
f;wo ounces of each of these miirtures are amply soffit 
cientfor these experiments, as only a dradbm, or there* 
abontiy is used in each experiment 

It if almost useless to mention, that in order to ha 
certain in respect to die comparison, tbe different sorts 
of charcoal ought to be prepared by the chemist himself 
or at least tliat they ought to be beated by him in & le^ 
tort, before they are employed. At the commence^ 
Inent of these experiments, it i¥as tbought absolntdy 
macessary to make the mixture immediately after the 
charcoal was taken iiom the fire, in order to avoid anjr 
moiatnre, or those gases which charcoal h well knowi| 
to absori) during Its cooling, and even long afterwards ; 
but it has since been considered, that water itse!^ and 
the other fbreign ingredients add so many new elements 
to the force of the gunpowder ; it was therefdre thought 
proper to neglect, at least for the present, this labour, as 
it appeared tiiat the purpose in view would be obtained 
mudi Bootie^ by beginning with charcoal in its nstial 
stole. In teatity, gunpowder for the use of armies wifl 
never bie manufactured from' pure carbone, or any snb«> 
stance nearly spproachirfg to it, but from the hydro-car- 
bonous and complicated coniposition that is used as fuel 
in our furnaces. By this means, as great an analogy & 
can be desired is pTtfeserved between g-unpowder (whidi 
It is inttnded to submit to a firesh examination], and tte 
miktures'thtit sre to be twd, to throw a light upon the 
jpbeoomena exhibited by it. 

After tbe^e triaUi, the oth^s which lad (be wny tp 
them should natoraliy follow f^iitt is lo ssy, the mnn 

bttstion 
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bustioD of mixtures prepared witk charcoal purified as 
much as is possible from other bodies ; but the changes 
that have happened having prevented them from being 
sdded, a void occuirs, which, however, is but small. Ne^ 
vertheless,. as it relates to a. point essentially connected 
with these researches, it would be very desirable if some 
other person would take up the repetition of these ex -^^ 
periments, especially as the remaining trials necessary 
to complete this part of the inquiry would not be many« 
It would only be necessary to mix saltpetre with five or ' 
six of the principal sorts of charcoal, taken in the order 
of the following table, and to observe only their effect 
as to the manner and duration of their combustion, es« 
pecially as there is nothing else that requires to be in- 
vestigated, their other products being well known. Thus 
there would doubtless be obtained some results that 
could not but give some farther light on the duration of 
the combustion of these mixtures, or, in one word, on 
that property of the different sorts of charcoal which has 
npt hitherto been investiga'ted in a direct manner. 

If, hoover, it is allowable to indulge in conjectures 
upon the facts already l^nown, the results of these corn-* 
bustions may in some measure be estimated from the 
present experiments. The different kinds of charcoal 
which BerthoUet, Morveau *, Sbheele, and others used 
in experiments relating to the emission of gas, were no 
otherwise altered than in their combustibility being very 
sensibly diminished. Whence it may be judged, that 
the same change would take place in charcoal prepared 
for the intended researches. And the same would proha- 

^ Charcoal exposed to beat imbedded in powder of cbarcoal^ and 
f f course immersed in the gaset feparated from it, loses mucb of its 
<iinli&ary combuiUbiiitj, Jf^rvMOb 

Wy 
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Wy be the case with carbon itself,* or, in one tvord^ 
with that substance which although we can neither see 
it nor feel it disengaged from other matter, yet is lamh 
better known than the charcoal that we use every djg^- 
How mnch knowledge is still wanting before the pro^ 
perties of what is called charcoal can be absolutely de* 
termined, or the purity of this combustible body ran* 
d«red capable of being defined in the same maifoier » 
the purity of sulphur; phosphorus, gold, or silyei^ ii 
determined. ^ ' • 

Preparation of the Tuies used for firing the Mixtures. 

Tubes half a line thick, three lines in diamete]r^.a^ 
two inches and an half, or mqre, in length, are tp hp 
made of brass. They ought to be closed at, one end, well 
soldered without any lumps left on the inside, ^nd per^ 
fectly equal in their caliber They oujght to difiper only 
in length ; that is to say, they sl^ould be sized fi^om tvf0 
and an half inches to three inches, or cvw. naore. 19 
lengthy increasing only a line in each size. It is also 
necessary to have three of each size, because, there i^ 
sometimes two mixtures of the s^me kind to. be fired toi* 
getherj and it is also proper to avoid having any occ^ 
$ion to procure new tubes during a course of expei;^ 
ments. For if the workman who made the first parc^ 
^ould have mislaid the mandril by which their calibcfr 
was regulated^ he will run a chance of furnishing otheiy 
.of a different diameter; and then, as the comhustioiis 
wiU of course not take place in areas of the ^medimenv 
sion^ th^ir duration cannot be compared; so that it wiU 
then be necessary to take the. resolution of going the 
whole labour over a^gain with the new tubes« 

As the least charge that was used was 72 grains, it is 
l^^st to ask the workman for the smallest of the tabe«| 

tad 
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ftai to try what it will kold, by charging it with Urn 
utiove quantity of materiakj after which it may be cut off 
f^)fai€ above the charge/ This will of course be the first 
f^ the seriesy aad the others raay be sized from it. It 
i» ooi certaiu that the smallest tube used in these ex- 
IperitMDts was exactly two inched and an half in length ; 
Imt.by this piecautioQ the workman will have no occa* 
/no9 to Buike repeated trials of their length. 
: Ik sometimes happens^ th^ a tube will not hold all 
ttbe charge intended to be fired in it, because it is, p^* 
hajps^ three or four lines too short : in this case, it must 
be lengthened by putting an additional length of tube 
tbike mouth of it. This is to be fastened with a 
%ttle sealing-wax, and the tare of it added to that of the 
tdbe^ afber which it may be charged as usual. This 
lengthening of the tabe does not alter the exactness of 
the experiments^ for as soon as the mixture has burned 
'^bwtt it fells on one side, and is found upon the cork 
Voat, hereafter mentioned. 

' The tubes are charged with a large quill, cut sloping^ 
iMid the mixture is rammed down with a brass rod, of the 
laiiie diameter as the tube, and about five inches long. 
"The upper end of this rod should be formed into a ring, 
l9iatdie itand pressing it down may not be incommoded. 
Dates of lead are also to be cut of the weight of the 
tubes, in order to have their tare always at hand, which 
snay be adjusted exactly by slips of paper. 
' ' It is, moreover, necessary to keep th^ tubes at the 
'surface of water when they are fired. For this purpose 
idiey are placed in a round of cork, half an inch thick 
'mid about two inches in diameter, in viiiicli they are to 
be so fixed that tb^hr mouth may nc^ be more diat two 
iff three lines abov^ the surface of the cork; Thb being 

done 
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done, the round of cork and the tub6 are set to float in a 
drinking-g]ass filled *with water. J^y this means, the 
greatest part of the tube being under the wat^r, the brass 
is kept cool, and defended against the too great heat^ 
which is stiU suilicient> to make the water that touches 
the tube hiss ; and as it acts in this manner gradually 
from the mouth to the bottom, the progress of the com« 
bustion may be observed by the bubbles which are de- 
tached from the tube. 

When every thing is got ready, as above mentioned,^ 
the experiments may be proceeded upon in the following 
manner. 

Beftng seated before a table, the glass and its floating 
apparatus is to be placed opposite to a pendulum that 
Swings seconds ; the mixture is to be set on fire at the 
instant when the ball begins its oscillation, and the first 
second is to be reckoned only when, the ball beg^s to 
retrace its former steps. To succeed, however, in reck- 
oning the time, it is necessary to perform a kind of ex* 
ercise before-hand, by firing half a dozen mix tares with- 
out any other object. By which means the surprise that 
is always felt when a fus^e is fired may be got over, and 
then a person can make the firing of the mixture ex- 
actly coincident with the instant that the ball of the pen- 
dulum begins to descend. Besides this, if the pendu- 
lum swings in a quadrant with divisions like those of Mr. 
Pierre Leroy, the eye can easily distinguish hdv^es or 
<}tiarters of seconds, if it should be thought necessary to 
examine the duration of the combustion to that exactness. 
If there should be any doubt as to the number of vibra- 
tions, the trials ought to be repeated two or three times. 

Tor the purposes of priming the mixtures, a small 
quantity of the best gunpowder, finely pulvecisiad, is tt> 
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be put upon the mixture at the mouth of the tube, where 
a void space of a line in depth is alvveys to be left. This 
is fired by the burning point of a match, or which is tl\^ 
tnost commodious with the point of those artillery fire- 
sticks that the author first made known in 1790.. As the 
priming is consumed in the twinkling of an ej'e, it is 
easy to be perceived that it does not lengthen the dura* 
tion of the combustion. 

A tube is charged with seventy-two grains of mixture ; 
at first a spoonful of the mixtqre is put into it, and 
rammed down with the rod : the lower end of the tube 
is then struck two or three times against the table witU 
the right hand, while the rammer is pressed down witU 
the left. A second spoonful is then put in, and this is 
continued until it is filled to within a line of its mouth. 
With a little practice, the force of the strokes and the 
pressure may be so regulated, that a given weight of 
mixture will always fill the tube to Ihe same height A 
circumstance which sheyvs that the ramming, hpwevef 
variable it may be, does not influence the duration of the 
combustion is, that it never varies a quarter of a sec(^n4 
i>f the weighing of the mixture was made with.care. 

And as there is a very remarkable coincidence be- 
tween the duration of thje combustion and the weiglit of 
the residuum left in -the tub^s, the weighing of them 
ought not to be neglected. It is this weight that is no- 
ticed in the following table, in the column that is placed 
next to the times. It must not, however, be thoifgjit 
that this weight answers exactly to the real residuui^i of 
the sixty grains of saltpetre that is used ; for it is easy 
to be perceived that the force of the detonation always 
throws out a large portion of it. 3ut in general the 
icemainder is considerable when^ the combustion hasr 

lasted 
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lasted a.loQg time.. The gas from a sluggish detonation 
being emitted with' less force than that from a violent 
and hasty ooe^ Is not able to throw out with such vio- 
lence the residuum. Which of itself is not of a nature to 
retain for any length of time the vaporous state. It »> 
indeed, a well known fact amoiig sportsmen, that tba 
longer time gunpowder takes to be consumed on the 
piece of paper upon which they are accustomed to try 
it, so much the weaker do they judge it to be, and so 
much the more does it foul their guns. 

Table of those Kinds of Charcoal^ the Mixtures ofwhieh 
will hum in the Tubes, 

Saltpetre, ^O.Grains. . Time of burning. ^^^^'^ 

Charcoal, 12 Graiw. Residuttm. 

Seconds. Grains. 

1. Charcoal of. sugar , .....70 48 

2. -of fossil coal, or coak 50 .....45 

3. of Indian corn, or maize ...... ..55 43 

• 4u -^ . of alkohol, by three parts of 

sulphuric acid, and heated to 

redness ....36 44' 

. 5. r— of walnut-tree wood ........29.. ..33 

6. — -^x>f chesnut.wood 26 ^6 ** 

7. of tbe stalks of maiase •.25..«.„i....38- 

8. • of the stalks of pimanto 25 ,.,.36 

9. of hazel wood .M 2jJ 30' ' 

/ 10, — ^ of spindle-tree WQod 21 27 

U. — .— -of bonrdeine 20 24 

- 12. of fir, or deal ., 17 ......30 

. 13. of the stalks of chick-peas ....13 21 

14, of vine-twigs 12..., .20 

j5. ----^ of hemp-stalks, peeled ....^...10 ,..12 

16« "-^^ of the stalks of asphodel lilliei 10 ^13 
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Mixtures whkh^ill not bum in the Tuhs. 

. Charcoal of staroh. Charcoal of indiga 

■ ■ of wheat. of wheat glutetu 

of rice. -^ — ^ofglu^, 

' , of mitjfalls^ of white of egg. 

. -r — w of guaiacuin. — — of human blood, 
of heath. of tanned leather. 

Let u# now proceed to the detail of the several com* 
parisons that these results affi>rd, 

Th^ combustion at the head of the table is, doubtless^ 
liie most astonishing, that twelve grains of charcoskl 
made from sugar should require no less than seVenty se-r 
MBds to be consumed by ineans of cbndensied oxygen. 
It is even certain the real quantity actually consumed is 
notpf that weight;, for it will hereafter be seen, that 
five p^rts Qf saltpetre, are not sufficient to bur&one part 
of a^j kind of charcoal whatever. 

The sfune may be said of the charcoal of alc<^l,. of 
that secondi^ry product to which sugar, during the phe- 
non^na of fj^nne.n tation, .only yields. its. .own proper sub- 
stance by nieaiiis. .cif the- inveraions that it • undergoes* 
Assiiredly, it could, n^er be expected that ii charcoal 
sufficiently dense qk. close in respect to the adhesion of ^ 
•its miolecules to resist for a h?ng time thetactive force of 
igni|«d oxygen should be . yielded by sugar^ or one of 
the ^inpst sipple imn^i^diate products that is known in 
the economy of vegetables. Does it not seem, oa the 
contraryji that if. charcoal. eminently combustible was de^r 
sired to be obtained, it would be found i^mong the least 
eoippiicated productSt s^mong, thosQ in which vegetation 
lis^d not . asspoia.ted elements, such va^ azote, ot some 
pther^i vybiv*b J^V ^^J P^^^^i^ tQ <lwwi4l t^e combuslti^- . 

bilHyJ 
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VS&xy : aod agaioi as charconi of stigar canaot be eoti« 
Mined in less tjian seventy iecond^ horn comes it diat 
the charcoal of alcobol 19 burned in faklf tbe time. 

Starchy another product no lets simple than sugtM* in 
reppect to the number and atfangemettt of its princi- 
ples, especially if it is carefully purged of glucen, yields 
a charcoal that is still more difficult to burti. lu lan- 
guishing detonation is smothered by the potash that b 
formed. The ease is the same witb all thoie kinds of 
charcoal that at^ quoted in the second table. The torn* 
buslion is in general without auy foroe, so thsftdiey 
camiot be brought into any comparison with the Ibrmeiry 
at least unless the combustion was repeated, as it was 
intended, in tubes of sir or teven lines in diameter. 
Besides, what is the true obataeterof pure eharcoal? 
Thb is at present unknown. Those kinds that are the 
farthest removed from combustibility, are they thoie 
which are the nearest to that type of whi€h cheidiiitfy 
is in search? The charcoal of wax, oil, resins^ &^. was 
int^ded to have been included in this taBle; and if My 
person should continue these experiments, they cannot 
avoid discovering some useful facts iu this series* 

Hie chesnut-^tree, whose charcoal requires twenty-sis; 
seconds to be consumed, or rather the wood of it, bks 
received ^m nature a peculiar quality, which rendesrs 
it very valuable in those countries where it to plentifftiL 
It ie here mentioned, because it does not seem to b^ so 
generally known as it ought to be. 

is the Astnriasy a province as rich, by the ffoitfulness 
of its soil, as it is enchanting, by its picturesque views, 
which are worthy the pencil of Casas, the chestitit is 
%om0&m^ used fov fuf U If a braird ^ it in taken frchii 

the 
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the fire, it is $een, not< without' some surprise, that it is 
extinguished as rapidly in^ the open air as if it was 
plunged into carbonic acid gas ; this happens so quickly 
rfbat a pipe cannot be lighted by it; It is probably this 
difficult combustibility that occasions its being preferred 
for floors, which are there scarcely ever tiled. In all 
the houses the floors are' brought so'near the Are-place, 
that one is astonished at the security of the inhabitants ; 
but one soon becomes as indiflerent as they are in this 
respect, when it is observed, that if any burning wood 
■ happens to fall pn the flo6r there is no !more danger 
/ than if it fell upon tiles. A plank will at the utmost be 
: scorched, but there is no risk, as in other kinds of tim- 
ber, of the house bdng set on fire. 

It is also from the nature of chesnut charcoal that this 
YinA of fuel is preferred in forges. Take. the hands frcmi 
the b^UowS) and it begins to go out; its consumption. is 
- |hU3 busba^ided while the workman is at the anvil. 

Tbe following fact merits a place in the history of the 
unhappy inhabitants of tbe^e charming plains. A few 
workmen cam^ from Guipazcoa in order to establiih 
^emselves at Oviedo, and manufacture guns for the 
government. Tbey required all the chesnut charcoal 
that they wanted sbotild be delivered to^theni at a low 
pri^Cf A barbarous carele^nesa agreed to this isitcange 
bargain, at the very mouth of this irich'est coal mines. 
3y this means the Aaturians, were reduced to deplore the 
daily felling of a tree that supported them when the crop 
' ofmai^e failed; and ten years of representations to ask 
\ that fossil coal should be substituted iFor the other were 
pot sufficient to obtain the abolition of this horrible con- 
tract, Yqu wapt^d, geperous A^turians, a protecting 

|ti|thorit^, 
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audiorky. You, who openecT your arms to all those .itn^ 
fortunate peraom wkh which a dreadful proscription in- 
undated your plains. This elysium of Spain, where 
Philip II. fouod almost all jthe timber that was used tin 
building his formidable but unfortunate Armada, has 
long been neglected. 

Economy has suggested the use of heath charcoal, or 
that of its roots, to the iron- masters of Castillo. It ceases 
to'^burn as soon as the bellows ceases to blow. The cen* 
tre of Sp^in has not any coal mines, as iu the Asturias, 
Estramf^dura, Andalusia, Catalonia, &c. They have been 
searched for in. vain tbrougliout the proviiices which sur- 
round Madrid ; nothing but a fe\y veins of a bastard kind 
of jet, without any good qualities^ haye been fouiid. 

Proceeiling upon the supposition, that azote, which 
is contained in .so many kinds of charcoal, might eause 
the iiHioinbustibily that characterises some of them, it 
was.tSbugiit proper to treat several sorts with potash, if 
it were only. to observe what effect this operation would 
have upon their combustibility, in case that principle 
shoqld not be found in them. The following results 
XKere obtained from. several kinds of charcoal, as well 
vegetable as animal. • 

Chesnut-wood charcoal, treated first with potash and 
then with a dilute aoid, in order to cleanse it from a 
quantity of soluble ashes, became more combustihl^ 
thaii.before ; foe instead of requiring twenty-six seconos, 
it took no more than sixtleen to detonate with five parts; 
.of saltpetre. N^tertheless, no traced of prussic a^id 
could be discovered in the ley^ which is astonishi^^g. , v 

Charcoal made of heath also became improved by this 
mode.of treatment.; It was tried with saltpetre, but the 

note 
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B0le cidier cttnot b« foiiiicl or the ihcretsc of comtms* 
Ability was omitted to be stated, t itowefer, it yielded no 
taeea of a|iy prnssiate. 

Indigo cbarcoal yielded a considerable quantity of 
pnissiate. A second application of tbe alkalt did not 
extract any additional quantity. The • residQuni waft 
not observed to have acquired an increase of combtisti- 
bility.. 

- Two successive operadons^made upon the oodt ferm-' 
ed froda some excellent coal, dug at Villa nuevm del Rio> 
near Seville^ caused a diminution of iu combostibilityl 
The &rst ley contained a prussiate, but not the seconds 

Some fine anthfacite, which burned with great diffi<*> 
culty without any flame or odorous vapour, jrielded evi^ 
dent traces of priissic acid. It is probable, therefore, 
that it dmved its origin ftom%ssil coal. This aathra* 
cite was found) very near the momsteiy of Haibas, aft a 
littje distance from the pass which leads tcr Oriedo 
throiigk the beautiful valley of Campomanes. 

TO BE CONCLUDED IN OUR NEXt. 



List vf Paientsfor Inoentions^ Kc. 
(Continued from Vol. XVII. Page 3«4.) 

X HOMAS Mann, of Bradford, in die county of York, 
Stuff Merchant; for certaia improvi^iiients in the eonn 
•tructioB of artificial legs. Dated October ai, ISIO^ 
ajpedfication to be enrolled within two mcmths. 
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Spec%jic€lioH of the JPatent granted to Joseph Baam^H^ 
^fimUcOf in the CoiMjf ^ Middlesex^ Engineer ; for 
a Meihi itf^m^ing and comtructing Pens for wiiting 
WUh. Dated September 23^ 1609. 

X O .atl to wbdm these presents ^aU coxn^; fcp. 
Now kNOW YE, that in compliance with the said proyi$o^ 
I the said Joseph Bramah do hereby declfure that ipy 
said laTentton' is particulariy described and asc^ertained 
as foUowt; that is to say : I do not res^ my claim to 
nordty or dzcellence in this ioTentiou lolely on my 
having produced hy this my said inveutioo pens Mtbei: 
superior in their component quality or effect wh«a 
iiaedtojiirritewith, bnt the. superior merits and advim^ 
tagpss fl0riv»Vle therefrom depend on the faUo!9'inf par- 
tiGiilasa, and . ar^ performed jss hereonder desciribedy 
namely. 

First I tidce the qutil of a swan^ goose, or any^ b^rd 
^ whi<4i i^» can or laMve been tnade ; and after harinf 
mitoff^the pcftBt, to prepare for slitting* inthe\isttal 
^ YauXVni,,-SjRCONp.»Miw. K way, 
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way, I then sever the barrel of the quill from its top ad 
oear the feather part as the nature of the qnill Will ad- 
mit, for making a cl^ar and proper slit at the upper end 
as well as the extreme point usually made into a pen. 
I then slit by a knife, or other proper instrument, both 
ends of the^said barrel of the quill, and make, at each a 
complete pen^ so that I can by this means produce two 
ready-made pens instead of one out of one quill, which 
will promote in favour of those departments where they 
do not cut or mend their pens, not only the considerable 
saving of one moiety of the whole consumption, but add 
facility to business, bei^ause I* mean to adapt as a handle 
to these pens for common use, nothing more than a 
straight round stick. Which, being a little taper at the 
extremity below the hand, may be readily inserted into 
the cylindrical part of the quill which is left whole be- 
tween the two pen points, as iibove described ; by this 
means the pen when worn and blunted by use at one end^ 
«an in an instant be withdrawn from the stick and the 
other end applied. Th^se^lcall the first class, of com- 
pound pens ; and in some inlitances I mean to prepare 
the aforesaid sticks or handles with a taper point, as 
above <tesCribed, at. both <iids, soth^t by fixing a sin* 
gle compound pen at each endi four complete pens wiU 
be produced, which cai> both be instantly rever$ed, ai 
before, as they become dull, and by which property 
both convenience and facility will be gained of grei^t 
importance in many instances of penmanship and busi- 
ness ; and which latter '^ort, with four points on one 
handle, I call double conipound pens. 
'Second. In order to produce the greatest possible 
saving in the present expensive article of quills, I take 
them of all sizes, as they may come to h^<^ and after 
« . - • having 
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lianng cut off the extreme pointy and severed every 
Wrel from the top, as in the former instance, I take 
and divide the barrel from one end to the other, longi^ 
tudinalty, by means of a proper cutting instrument, ex- 
actly into two half cylind#ical parts, aind by this means I 
save one half of every quill, being that pai't which is al- 
ways wasted by the knife in making pens the cdmmciit 
way, and consequently I have two quills, or parts of 
quills,' equally competent to produce pens with only a 
little less in the quality of the belly part of some 
quills. These half quills being thus prepared, I mak^^ 
as in the first section, a pen at each end of both the said 
half quills, by which means I produce at once fcmr pens 
aut of one quilt, of equal utitit]^ to those imade'from 
whole quills in the usual way. ^These pens I denomi- 
nate treble compound petis, and I mount thettir for use 
on sticks, as before, either at one or bodi ends. These 
sticks are formed precisely similar to those already de» 
scribed ; a Utile taper at oiie or. both ends, and to one 
or both of which taper '^nds-l slip on a socket, made 
either of the barrel of a quill, sikrer or other metal, and 
which socket is a little tap^r alsc^ and made to fit the 
stick so as to i^idmit it (being first rounded off at the end) 
to project before the extremity of the socket about one^i* 
eighth of an inch, !fo that when the stick or handle is 
withdrawn a little out of, the i^ocket an iiiterstice is made 
between the socket and ihe stick of the thickness of a 
quill^s substance ; then' the pen, consisting of the half 
quill as before, being pfitanto the socket with a pro- 
per projection of the point befi>re it,>and the stick, being 
forced forward, will, by its taper form, completely fasten 
in the pen, and render it fit ifbr use with the projecting 
point J and yibich pointy when dulled by use, may, by 

K 2 withdrawing 
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^^tbdrawing the sliGky i» above detcrib^d, b« replied 
>y the pen at tbe other end, and thus by bi^ qiiUL iii^ 
alead of two, a» in the fim section, the same bcsiefit aii4 
convecuieiice is produced. 

Third. In order to' nu^e a farther saving, not only in 
the lurttck^ of quills but abo in facilitating buuneas^ I 
tfike and divide quills longitudinally, as before, not only 
into halves, but in some cases, and according to the sisud 
of the qixUl, into three, and even four pait^; and whea 
Ass is done, I again divide these parts into lengths, and 
out A^m transversely into two, three, four^ and. soma 
tofeo five lengtfalB, accofdiog to the uUiiiiate dtmen* 
sions or lengths o^ the different sized quills. I then 
make^ a# beibre, a pen at each extremity of these 
lengths, ^ome for large and otbclrs for small. hand, s^ 
disefetien ; and by this m^ans I am able to produce, out 
of the smallest sissed quills eight peas, out of otbars 
tvv^lre, and bmtx dmt to thirty (and from swan quSia 
even more) complete pees, ibr small hand, drawing, and 
other purposes, equal in both goodness and durability to 
those produced out of whole quills. These pens last 
-desoribedlcaU fragment pens; and i mean to mount 
Ihem 01) bandies for^cooimon use in the n^nner de<» 
eeribed in section the second. But when they are^ 
mounted so as to be carried in the pocket, I meae ts 
handle them variously, either with brass or otherwise ; 
end as they may be teKMinted or handled almost an infi-* 
nite variety of yivpy without either advantage o)r the 
oontrary, I rest no merit, or propose any clajm, on whatr 
e^rer inetbod I may in this branch of the maeti&c^cp 
think it pisoper to adopt 

Fourth. In order to fitcilitate the fabrioaii^n €|f these 

p0pS9 and to £^e tbe^^uch a degree irf tmdi ^ >»: 
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gnUr fobdnessifi their forawtioa as is imattaiiiable hj 
the use of pen-knives, or aoy other kind of instrument 
heretofore adopted as m substitute for cutting ti^m hf 
handy I take two pielces of steely of a Sjcwtling sijiei of 
about three-eighths of an inch by two^eigbths, ^bA of 
tbout one inch or inch and a half in lengths as I iik^sk 
it necessary. These I fix in a frame by the side oi^tk 
otheiTy havingbetiyeen thead, on the two of their broad€»( 
tides, a thin piece of steel, of the same sise in its widtl^ 
and about the thickness, of a fine watch-springs a^d ia 
its length considerably above the length of the tw# b% 
fore mentioned pieec^ between whiph it is fixed^ this: I 
catt the laneeti or Hm part of the intended ;a^[wa|ufi4Hr 
machine which cuts the dit, and Jets down, the ink in tbt 
mouth of every pen, and the pointy or ci|t^g i^'M^ 
trefidty^ is made of a shitjpe I find best tp anawer in pr^o-* 
tice» and is sharpened with an edge bodi es thin and 
regular in the middle of the ikit suhstiftpe iSM possible^ 
because on this regularity and thiunesa depetld^ both this 
fineness (tf the slit. and its centrical t^justDp^eatin the 
pen^s point* When theae component parts i^re properly 
and accnrafc^y fitted to each <^ber, by filii^i grindingi 
kc, on. those sides in contact, ^nd else ^tted into f^ 
frame, in which they are fastened by ^fiomw, foonh^Ht 
kted as to ^ther fasten, or eccesioi^y relet^e thepii 
they ere Aen ready to receive their pvep^fom ofi tbo^e 
ends ojr extremities meant to act, and ferm Ihe p^^i 
mouiii; €e effect wUch, diese ends of tl^ ><?amUfy 
pieces a^e filed i^^on the bevel, or diveigii^ fipom e«eh 
other an the inside, so as to focm an ^pest mmtb, ti> the 
extent in Iwgtb up the pieces tq aogr iitH^m^ iwhifih 
may he foiind necessary far the iateaded 4MKpoie« 9» 
that mhea these pieces aet agaiji hreii|^t htfe wtm^i^ 

on 
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tn the fitting sides as before, the mouih formed will htfi 
ef a triangular shape,' which, when sloped or sharpened 
nff on the backside, will exactly represent whatis called 
k parting tool for carving and engrimng of wob4* These 
pieces of steel are then hardened, and properly tem- 
pered, so as to be capable of receiving and retaining 
a sharp cutting edge, and when that is* done tbey are fit 
for Vise* The other thin piece of steel above described, 
end termed the lancet, is also sharpened' in a proper 
form, like a chisse), or otherwise, as will best answer, 
and then ptit into its place between the^scantling pieces, 
as before desctibed, having'tb^e ejttreimty^ of its blunted 
eftd above the top ends of the side 'pieces between 
wbi<^h the said lancet is confined, so that* when the whole 
is fixed,' as before stated,' in the frame, and fastened 
with the '^rew, the lahc€?t^ can b€? tapped down with a 
liammer' at pleasure, and reifdered cikpable of a nice 
and accjui^e adjustment vi^hen applied to use. This 
method of fiiring the lancet between those piece% which 
cuts the chaps, and forms the moutb of the pen on each 
side of the slit, is of great consequence, and it must aU 
ij^ays cause both the chaps of the pen^s point to be ex- 
actly equal in width fi^m the slit. This firame and 
pieces, as. nhbve, being thus mounted and equipped, 
the whole is iti^ed or donneeted to the sKder or ram. of a 
small fiy-presd, such as is used for cutthog and stamp- 
ing in the • cobitaon way 6f. other manuiact!n*es, and 
which I need not therefore diescribe. This being done, 
I place under the tower or cutting point of the instru* 
ment a piece of very hard wood or met^il, which is made 
en its u{^r surf^e; fiicing the cutting tool, of a shape 
either con<J^ve or convex, like' a reed or a flute, to re- 
eeive the half or a ^dgtitent of the qu^I, either with the 

concave 
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concare or convex side uppermost, as I may find Ubett 
in practice^ This I call the.bc^d or auvil on whiek t^e 
^uill is laid wbeii in the^ct of being cut and shaped 
intoapen^ and which bed «or. anvil is eut, or receives 
its counter shape, so as to exactly correspond and fit the 
cutting part, as above, by a blovv or cutttug stroke made 
by the instrument itself, so that there cannot be the 
smallest error in th^ir contact when in use^ and whidi 
properly wiU>«anse a clear and not a ragged cut always 
to be made upon the quill. This bed or anvil is'^also 
fixed and held in its place by being driven tight into a 
horizontal groove in the bed of a cutting press ; so that 
when the contact with the cutting tool i^all slacken 
and become blunt with use, a small blow made by «a 
hammer, or being forced towards the cutter a little by s 
tegulatiug screw,, die next blow or cut made by llie 
press will renew the contact, and make good this de« 
feet •; and by this means, added to the ready manner hi 
which the pieces of steel whidi fonn the mouth and 
the lancet also may be sharpened wben taken out of the 
frame, the engine can be continually kept in a ^tate 
of perfection with a little trouble* When the appaxatas 
ie thus equipped for action, and the ram or slider of the 
cuttiii£ press has been limited to its motions, by a pros- 
per stop, the lancet may be so adjusted by the tapping 
of a sixiaU hammer as to just cut through the thicknesf^ 
^f the substance of the quill, and Ao iutber; audit 
must. be. here observed, that the ends of the pieces 
which cut and fonn- the shape of the pen must be as 
much shaped npon the bevel as to cause the qperatitin of 
the cut toiiuish at the point of the pen^ and not at the 
shoulders of the point, because in the latter case the 
point of the Jancet w^^diiaye of necessity to pass as &r 

beyond 
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b^dnd the tluoktess of ito ijuill as the extra motieir fer 
fiaishay die mouth uroukl require, ahd by vvfaicfa the 
Ijkro ehaps of the pen would be distemled by tibe thick- 
ness ci the lanoft^s taper UnnOf and cooseqoently receive 
tach a &lse jcufas to leaioer the dbuif% with % hair point 
eadu le nsaktug pens by this instrument t. do not fneao 
ie geneml to nib or cot the poiitt square and clean by 
ibe operatson of cutting the month and producing the 
taptllaiy idit, but I intend rather, when the ^arts of di* 
vtded quilky as above described, are cut into lengths^^they 
sbi^ be cut both squax« and dean enough to answer for ^ 
Ae point ; and in which case it must be obvious, that 
by foi'cihg the ^piill when in the operation of forming 
the pen a little more or less near the jtinction of the tri* 
SQgttkur moudi of the.cutters, tbe width of the pen's point 
wfll cfdnsecpiently be increased or diminished in iu di- 
ttensioo% so that by a nice adjustmeot in this respect I 
snail be able to cut the point broader or nstrrower at 
pleasoie; and by so domg I can cut pens, calculated for 
every hiod of hand, with strict aocuntcy ; and also by 
oaeaing the bed or anvil on wbich the quill rests, either 
to the right or left from a right angb with the centre 
of the cutter, I can form pens with points a little out oT 
the square, either way, for such as are used for iqgross^ 
ingf and other particular purposes. 
. fifthly. I now xome to describe what I conceive to 
lie as important a part of this invention as 9xxy of the 
foregoing, and on which its utility and public benefits 
will superiorly depend ; namely, a property which ena^ 
Ue^ me to use those pens without the assistance of an 
inkstand, or any other ^vessel to contain ink in the usual 
'Wtiy, and by which not only the time lo^ in dipping the 
rMn^ a waste of ink by the im)>roper dispersion of it^ 
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will be avoided, but the ink will in all seasons, by being 
excluded from any contact with the outward air, be 
preserved in its most perfect and pure state,* notwith^ 
standing it may be ever so long kept in either hot or 
cold climates ; and as the ink by this contrivance is al- 
ways equally portable with the pen, it will afford un- 
common convenience and utility to all those professions 
and avocations where pens and ink are necessary to be 
carried for the purpose of immediate use. This property 
I produce as follows ; that is to say, instead of using the 
common stick, or other methods of handling those pens, 
as above described, I take a hollow tube, of silver, or 
any other metal or materials proper for the purpose, 
and these tubes being made taper at the lower end, and 
closed in a round or domical form, will effect the office 
of th^ stick, as aforesaid. I then fix the pen, (by means 
of a socket made to fit as before,) of whatever class it 
may be formed, according to the rules already de- 
scribed. I then make a small perforation in any part of 
the tube, or hollow stick, a little distance firom the 
point, so that when it is turned towards tlie centre of 
the pen the ink may be let down into the mouth. I 
then take this hollow handle, which is the substitute for^ 
the stick, as aforesaid, and its upper end being open' 
and unstopped, I pour it full of ink, taking care to stop 
with the finger the capillary opening at the lower end» 
as above described, and when full I stop, and make air* 
tight, with a cork^ cap, or otheirwise, the upper end^ 
and thus I have this tube, of whatever length si^nd di^* 
mensions it may be, completely filled with ink ; but 
which itfk, on account of the air-tight state of the tube 
or vessel, as above, will hot, on being turned with its 
small end downwards; in' a position to write| discharge 
Vol. XVIII.— Second Series, L even 
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even the smallest portion.of the ink into the pen ; bat 
in order that those who use the pen may cause it to re- 
ceive a proper supply, I cause these cylinders or hollow 
tubes, as aforesaid, to be made so thin as to be readily 
compressed out of a circular shape by a small prass)ire 
between the thumb and fingers which hold the pen, so 
that whenever ^his necessary pressnure take? place, the 
tube being lessened in its areal dimensions, the ink con- 
sequently is compelled to ooze out of the small capil-* 
lary opening at the lower end into the pen, so tha^ by * 
greater or more moderate pressure of the fingers, as above, 
the pen will receive a greater or less charge at pleasure^ 
just in the ^ame proportion^ and thus the Act of writing 
ipay unceasingly be continued till all the ink con^ine4 in 
the cylindrical handle is exhausted, let that quantity be 
more or less. And I h^^ve proved by experience^ tb^t % 
tube sufEcient to form a moderate sized handle to the pen, 
will, when filled with ink, supply those who write the most 
constant, and with the smallest intermission, for at least 
a whole day ; and many who write but little^ may eve^i 
perform a iQUg time with such a charge, and by Qiakinj^ 
& ball at the upper extremity, or in any other part of tRis 
handl?« the capacity for holding ink may be extejided 
to any quantity within the limits of convenience in the 
instrument ; and to whatever ,this quantity may amount, 
the pen may be incessantly written wi(;h until the whole 
of this ink is. exhausted. Instead of discharging the ink 
from the fountain down to the pep by compressipg the 
tube or I^ollow handle, 4s already stated, I intend, in 
some instances, to use instead of a cork, or any other 
kind of stationary stopper 2X the upper ep^, a sliding 
piston, like that of a small ioxcii)^ pump, and whiclti, 
piston iQsty b^ slide4 down thq interior of ^e tv^be to 
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force down the ink to the pen by the hafid or screw, &c. 
&c. It lA necessary for me to observe here, that after sl 
portion of the ink contained in the hdllow handle, aa 
aforesaid, has been exhausted by writing ^ith on the 
compressing principle, and not having any influx of air 
to supply the spade generated by the loss of ink, the 
pressure for disgorging it will become of necessity in- 
creased ; but to remedy this defect, when necessary, 
noting more is required than to turn the pen with its 
bandltf downwards, and by which means as much air 
will be instantly drawn into the ink cavity, at the ca- 
pillary aperture, as will restore the balance of the me- 
aium that had been destroyed by the exuding qf the 
ink, as above stated. These I denominate compound 
fountain pens. 

Sixth. In order to give all kiftd of common pens the 
property of those last described, that is, to say, the foun- 
tain or perpetual writing principle, I take any common 
pen, made of a good quill, which is air-tight in the bar- 
rel ; and if the quill be too hard in its cylindrical tex- 
ture to be earily compressed by the fingers, as described 
in tYit foregoing section ; in that case, scrape or shave off 
the front where the thumb in holding the pen rests, and 
make it by this operation so thin that the end of the 
thumb will by a little more than the necessary force for 
holdings ihe pen, cause that part of the quill to be 
changed from a cylindrical form to an oval, or other 
ol)Iate figure, already described ; and when tliis is 
done I take a small cork, or bit of round stick, or any 
other substance calculated to operate as a stopper, and ' 
which I force into the open end of the pen above the 
tftoutb, Icfeiving such a* projection into the mouth as will 
admit of this stopper to be withdrawn at pleasure by the 

, L 2 point 



Digitized by VjOOQ IC 



76 Patent for a Method of 7naking 

point of a knife^ or otherwise ; ,wKen this is done I thea 
make, in the part of this stopper, which falls in contact 
with the back of the pen above the slit, a small groove^ 
not larger in dimensions tban the smallest pin hole, Ion* 
gitudinally along the surface of the stopper, 90 as to 
cause the smallest chsuinel possible for the, coDveyance 
of the ink down to the mouth when the barrel of tha 
quill is pressed, as above described. When this is done 
the pen is completed, and ready for action. I then, out 
of a small bottle, eg: otherwise, take and fill with ink 
the whole barrel of the quill^ leaving only room enough 
to prevent the stopper from falling in contact with the 
ink when forced into its place. The pen is now prepared 
to write ; and then, by pressing the quill, as above di- 
rected, I cause as much ink to exude throiigh* the 
small channel as will charge the pen ; and I find that 
such is tbe ease and convenience with which this can be 
performed, that I even can supply the pen in half the 
time necessary for passing the pen from, the end of the 
line finished to begin another; and what adds to the 
farther excellence of these pens is, I can let down at 
pleasure either the smallest possible portion of ink, or 
as easily totally fill the pen's mouth ; . and it must be at 
the same time obvious, ^at not the smallest portion of 
this ink in either of the above case$ can be carried on 
to the external sid^ of the pen's point, which is always 
the case when the pens are dipped into a stand, and by 
vrhich the fingers of the writer are always smeared with- 
out the greatest care. ' 

Seventh, and last. In order to complete this important 
system of writing, and render it as beneficial as possible, 
I have adopted, for the use of all public offices, the law,^. 
and ail other stationary situations where writing is per- 
formed,, 
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forinedy' such a prkiclple of supply for each person m 
employed as will enable them to write for any length of 
time virith one charge of the fountaia without ceasing for 
a single moment, or even findiug in . any climate the 
smallest inconvenience from the usual.failure and varia- 
tion in the quality of the ink, I mean, in some instances, 
where a number of persons are employed to write in sta-> 
tioaed situations, and where the method, will apply to 
supply a plurality of writing*desks with ink from One 
general reservoir, which may be of any dimensions a* 
the case may require, and placed on a shelf, or other 
elevated situation, of sufficient altitude above die desks 
to cause the ink to be easily conveyed, by a small de- 
scending main, down to each stationary desk, just as 
water is directed into the 'different parts of houses for 
domestic purposes ; and into which main I insert a very 
small cock, at which each writer can fill the hollow 
fountain or handle of his pen at pleasure when exhausted, 
of its ink, according to the methods before described. 
And I. also mean, in some instances^ to join to these 
cocks a very small flexible tube, (made of leather, or 
other materials fit for the purpose,) by a screw, similar 
to that of the hose pipeis of a fire«-engine ; and these 
tubes I make of a sufficient length to amply reach any 
point of such desk where the pen of each writer may be 
called upon to operate on books or otherwise. I then 
cause the lower end of this flexible tube, as aforesaid, 
to be joined to the upper extremity, or top of the hol« 
low handle of the pens, by a screwy just like the brass 
nozzle of a fire^ngine, out of which the Jet d^eau issues 
when throwing water. When this is done, by opening 
the small cock above mentioned, the. pen will always 
fill : . and when the cock is shut again, the ink will not 
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tmt tjmtX t&fe cipillary opening into the mouth of the 
yen without some extra force, as in these instances abovef 
described^ namely, that of moving down the stopper, 
m compressing the tube or handle out of a circuiar 
shape. 7^his effect I produce, in the present instance, 
by compressing beiween the fingers any part of thcf 
9VMi\\ flexible tube above mentioned, between the stop 
cdck and the pen-^s top; and by which pressurfe the 
mouth of the pen mil be charged to a greater or less de- 
gitee tit the pleasure of the writer, and by this means, 
and a» sufficient constant supply of ink in the main re- 
servoir, the act of writing may be unremittingly conti- 
iHiedfor any length of time. When I mention that the 
adk)Ve small tubes mus|; be flexible, I do not mean diat 
Aeiy are to be so soft or pliable in their diametrical tex« 
lure or strength, as to be pressed out of a circular 
diape, or coUapsdd by the pressure of the atmosphere, 
because itt tha^^ case the ink would spontaneously be dis- 
charged down into the pen^ and thei^fore, in ord^r that' 
they may resist this pressure as aforesaid, I take a long 
slip of thin calf or other leather, cut parallel, andof a 
suflficient width to wrap round a small wire, which T ap*« 
ply as a mandrill, (say about one-eighth of an inch in 
diameter,) and of any leogtb I please, with as much 
overplus leaither as will when both the edges are thinned 
in cutting, so as to over-reach each other when turned 
louud the mandrill to form a splice. I then, while the 
wire mandrill is in, jpin this splice or junction-seam of 
the leather with glue or glutinous gum, &c, so as to form , 
the tube intended ; and after which I take and wrap the 
exterior part of the tube with small wire, or well-twisted 
thread, from one end to the other, just in the same mail* 
ixer as the b^s string$ of any wire instrument in music ; 

and 
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and by this ineans, although flexible in their lengthy the|r 
are diametrically stout enough to resist the atmospheric 
pressure as above proposed, and yet flexible enough to 
yield to the extra pressure of the fingers used for the 
purpose of letting down the Ink into the pen. Instead of 
using leather to fabricate these tubes, I meati sometimes 
to substitute parchment, prepared paper, or any other 
substance I may find in practice to answer best, and ia 
which instance these materials may make several folds 
or revolutions round the wire mai>drill, and then be 
wrj^pped with thread or wire as before ', and, in "both in- 
stances^ when the tube is thus finished and coippletelj 
dry, the mandrill must be withdrawn, leaving ip it^ ^.b^ 
sence the tubical hollow space required. I njean in 
some instances, instead of, the methods above de9cribe(i 
for letting fdown tthe ink from the hollpw handle or, tube 
into the pen, to make a. small perforation^ for thead-- 
mission of air, in the upper extr,emity of the said han- 
dle or tube, and which perfpration I stop or unstop 
by means of a small valje^ slide, or otherwise, so 
|hat when open the ink will 4esiQ?pd, and charge thipi 
pen at pleasure; and when stPpped it wUi be pre* 
Tented. 

In witineas whereof, &e% 
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specification of the Patent granted to DAvm Meade Ran- 
dolph, a Citizen of Virginia^ in the United States of 
America^ biU at present residing near Golden-square, 
in the County of Middlesex y Merchant ; for a Method of 
manufacturing aU Kinds of Boot Sy Shoes ^ and other Ar^ 
tides, by Means of a Substitute for Thread made of 
Hemp^ Flaxy or other Yarns. Communicated to htm 
hy a Person residing abroad. 

Dated February 21, IS,09. 

X O all to whom these presents shall come^ &a 
Now KNOW YE, that in compliance with the said proviso^ 
I the said David Meade Randolph do hereby declare the 
manner in ^ich the said invention is to be carried into 
effect and practice, is as hereafter described. And, first^ 
it is to be understood, that this substitute is applicable 
only to the soles and heels of boots and ^oes^ as all the 
other parts of the work is performed in the usual way 
and manner. The last used for this purpose, and so 
essential a part of it claims a prior and particular de^ 
scription, the common shaped woodeo one being firSt 
taken, after^proper adjustment, in the ordinary method, 
is to be sheathed or covered at the lower part or bottom 
with a plate or sole of iron, or any other fit metal, of 
^bout the thickness of a stout leather sole, as in the 
iisual way } and after being suitably prepared and form-^ 
ed for the purpose, it is to be attached to the bottom of 
the said wooden last, and there properly secured and 
fastened. As the substitute here alluded to is little 
pails, brads, springs or sacks, formed or made of cop^ 
per, iron^ steel, or other proper metals, of such lengths 
^ will Allow them to reach and perforate the inner sole 
lyitb whicb the metal sole ii» iu clos§ contact ; and whei| 

liaving 
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having been driven, they must, from the resistance, be 
clinched or rivetted through the leatber, and serve in- 
stead of sewing, or stitching now in use. lliis, in like 
manner, is to be substituted and employed in all cases 
where the other has been found necessary. At the same 
time it should be observed, that in its application this 
new method is not limited to the edge or margin of the 
sole, to irhich the former method was necessarily con- 
fined, but can as easily and advantageously be performed 
at any intermediate space or part where strength and 
durability may be deemed requisite, as must appear ob- 
viously from the nature of the last. The only difference 
of which, with the common one, and the additional sole 
already described, being in form and shape precisely 
alike, is, that in this sole there are three round holes 
formed of nearly an inch in diameter, which perforate 
it, and are placed equidistant from one another, in the 
centre of the last, one near the toe, another about half 
way between the toe and the heel, and the third in the 
heel. . These holes are filled up with wooden phigs, and 
are made for the purpose of fastening to them the shoe 
or boot while making, or in the hands of the workman, 
as it must appear evident, that without this contrivance 
of *the circular holes, it would be totally impossible to 
secure or nail the leather to the last in order to make the 
boot or shoe; biit when thus adjusted, there is no fur- 
~ther difficulty, and the process or work goes on, as herein 
described, with the neMr materials instead of the old, 
. and pro^)er instruments calculated for the purpose. In 
the above description it was deemed unnecessary to 
lenier inta a detail of every instrument composing the 
well-k^nown apparatus for boot and shoe-making, as it 
'has been already shewn that they are here so ixidispen- 
VbjL. XVIII.— Secoijd Series. M sably 
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sably reqmsite as in the process or operation heretofore 
pursued. I also apply, as a substitute. for thread made 
df hemp, iax, or other yams, in the fabrication of 
braces, traces, or any other articles, to which the same 
can be usefully applied, and in lieu of stitching or sew- 
ing, wires made of iifon, brass, or copper, or wires aiade 
of any other fit met^l. These wires I use lengthways, 
by stretphing them the whole length of the trace or brace ; 
and -they are fastened at each end round small metal 
cylinders, inclosed between plates of leather, connected 
by means of the first-mentioned substitute> and in man- 
ner aforesaid. 

In witness whereof, &c. 



Specification of the Patent granted to John Kent, of the 
TorvH and County of the Town of Southampton^ Archu 
ted; for a new and expeditious Method of moving aU 
Kinds of Goods or Materials to high Bmldings or from 
deep PttLCes. Dated March 12, 1810. 



With a Plate. 



To 



all to whom these presents shall come,. &c. 
Now KNOW YE,' that in compliance with the said proviso, 
I, the said Johu Kent, do hereby declare that my said 
> invention is described in manner following ; ^bsi^ i^ ^ 
say :* My said invention is an ioiprovement on the prin- 
ciple of a lever on. a moving fulcrum, whereby povv^r.ifi 
gained without loss of time, as more fully appears by 
reference to the drawings annexed, see Plate IV. 

The drawipgs, Figs. 1 and 2, represent a body gr 
weight to be raised, which is supposed to. weigh . four 
hundred weight, and to be suspended by a rope or chain 

passing' 
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passing over the puUy B, and fastened at one end to the 
weight A, and at the other end to the centre of the 
wheel C, which wheel C is supposed in itself, or by 
weight attached to it, to be heavier than the weight A, 
which is to be raised. Now it is evident, that if a power 
be applied to the top of the wheel C, of two hundred 
weight, as at D, or a similar weight, to act as a power,, 
as at E, that it will baknce the weight A of four hundred 
pounds, because the power is applied at double the 
distance that the weight to be raised is from the moving 
fulcrum which is at the bottom of the wheel C ; and if 
the wheel C be rolled along on an horizontal plane, as^ 
the line F represents, the weight A must necessarily be 
raised as much as the wheel C moves in the surface of 
the horizontal line or planie which supports it. 

The drawings, Figs. 3 and 4, explain my said invention 
in a compound manner, viz. A, the weight to be raised, of 
four hundred weight ; B, the pulley over which the rope 
or chain passes from the said weight to the centre of the 
wheel C ; D, another wheel, joined at its^ moveable 
centre to the moveable centre of the wheel C by an iron 
plate, oi* otherwise, on each side of the sustaining or 
'friction wheels C and D ; £, a roller of sufficient weight 
to roll on the two sustaining or friqtion wheels C and D. 
Not¥ it is also evident, that r^f a power be applied to the 
centre of the roller £, as at F, of something more than 
two hundred weight, it will move the said roller round 
its axis towards the wheel C, by its rolling off the said 
' sustaining wheel D on the said sustaining wheel C, atfd 
will thereby move the said sustaining wheel towards the 
power F, and will lift up the weight A; and if t;he 
power at F were joined with iron or any other proper 
material, from x\^e centre of the roller £ to th^ centre of 

M 2 . th« 
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the other similar sustaining wheels, as from £ to K, or 
in an horizontal direction to t^e iron or other metal 
plates that are shewn by the yellow shade,, of a semi- 
circular form, or by any other .means, from E to G, 
and also from H to I, as in uumber four, it would con- 
tinue to increase the power one half by every pair of such 
sustaining or frictipn wheels and roller that may ttius be 
added, viz. the first pair of sustaining or friction wheels 
ana roller, marked 3, will balance four hundred weight 
by a power of two hundred weight; and the second pair 
of sustaining or friction wheels and roller, marked 4, 
will bajatice two hundred weight by a power of one 
hundred weight ; and a third pair of sustaining wheels 
and rollers, if added, would balance on<^ hundred weight 
by a power of half a hundred weight ; and so on all 
which is effected by rolling the sustaining wheels .and 
rollers on the hori2ontal plane, by means of joining the 
sustaining wheels together from the centre of eaqh roller 
to the centre of each pair of the sustaining or friction 
wheels, or to the iron plates, orbtherwise, in an hori- 
zontal direction which hold the sustaining wheels to- 
gether ; so that, by adding a continuation of sustaining 
or friction'wbeels and rollers, any power may be gained 
without ^oss of time, provided that the said rollers, which 
are laidon the said sustaining or friction wheels, are of 
a suflScient weight in themselves, or by weight attached 
to them, either by being suspended to the axis of the 
isaid rollers, or bearing on their axis, or any other way, 
ITS occasion may require ; and to. which sustaining wheels 
and rollers fly-wheels maybe added if required* The 
, rollers, in some cases, must be of a cylindrical, and at 
Other times of a conical or any other convenient form, 
aud are also mad^ to 'roll either on an horizontal plane, 

or 
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or over an inclined plafie^ as occasion may require* The 
invention, as before describedi I apply to a direct, a. 
rotative, a, pendulum, a crank, or any other kind oC 
motion that will produce the various effects required. 

The drawings annexed are set clearly ejcplained, th^ 
by inspection any competent mechanic can apply my 
said invention to any machinery be may think proper. 
The various machines that may be required must a#ces- 
sariiy differ in form and make, and be composed of difr 
ferent kinds of materials as occasion may require aa4 
may be worked either by animal strength, by water, by 
wind, by steam, or any other kind of agent, that nuiy 
foe best adapted to the place and purpose required ; and» 
although my said drawings shew my said invention 9^ 
applied only to raising weights, yet my said invention ia 
also applicable to mills, to pumps, to moving carriagete 
on iron railways, and to various othpr kinds of ma^ 
chinery. 

In witness whereof, &c. 



Description of a Carriage oji a nezv Construction, with Six 
Wheels, fiy Lieutenant William Andjerson, of Per^ 
shbrcy in Worcestershire. 

With Engravings. 

From the R£Ports of the House of Commons. 

J. H £ proposed carriage is formed thus : the middle 
pair of wheels are of the size of the hind -wheels, and the 
other two pair are of the size of the fore-wheels of com- 
mon carriages. The centre wheel, being larger, will 
always, have a bearing on the road. The two pair of 
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small' wheels d,re fixed so as to tarn in any direction, in 
the usual manner of fore-wheels ; they are connected by 
the perch, and the fore-wheels tarn those behind by 
means of a small chain, which, being crossed, makes 
them assume sucb a direction as that thdr planes will 
constantly form tangents to the circle or arcs described 
by the carriage. The middle wheels are connected with 
the perch by means of two spurs or cheeks aitd a double 
iron strap; the strap is made fast to the axle of the 
wheels, and the perch passes through it and is united to 
the spurs, which are also fastened to the axles by a bolt 
which passes through both. By these means, the middle 
wheels are retained exactly in their places, and yet wiH 
allow the others to rise and fall freely, according to the 
inequality of the ground, and will also rise and fall 
themselves. But in order to allow the wheels >to pass in 
succession over the largest obstacles that may probably 
occur, it will be necessary that the axle of the latgis 
wheels should rise at least six inches above tbe perch. 
Over the axles of each pair of wheels are placed springs 
pf any description in the usual manner ; only, that over 
the middle axle are placed two pair, the one looking to- 
wards the htnd, the other towards the fore wheels. The 
spriiigson the middle wJi eels are connected with those 
b^re and behind by means of another spring or bar of 
wood reaching from the one to the other, and on this 
^ spring or bar the load or body of the carriage is made to 
rest as on a lever, and in such a situation as to make each 
pair of wheels support that portion pf the weight which 
is deemed most advantageous. 

The advantages supposed to result from the above 
mode of construdtion are, first, the requiring lesa^ 
power ; secondly, the being capable of turning in less 

space 
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space and with greater facility ; and, lastly, being safer^ 
or less liable to overset. 

First,, in respect to power. — All heavy carriages will 
make an impression more or less on the road over ^hich 
they are drawn ; and that impression will have the same 
effect in proportion to its depth below the surfage, as a 
hill that makes a similar angle wit^ the horizion. But 
the greater the number of points by which the weight is 
supported, the smaller will be the depth of the impres-- 
^ion ; . consequently the greater the number of wheels, 
the greater will be the facility with which the carriage 
may be drawn. The most considerable impediment, 
however, to the progress of a carriage, arises from the 
small inequalities which exist in the smoothest roads, 
and over which the wheels are constantly rising and 
falling. The eflf^ts of ruts and stones or larger ob- 
stacles, makie singly a greater impression; but die 
smaller, from the frequency of their recurj-ence, are ^f 
most consequence. Whether, however, the impedi* 
ment be great or small, the advantage of the six wheek 
will be equally apparent. For in four-wheeled carriages, 
one half the weight is "supported by each pair of wheeb ; 
consequently^ in the event of moviog over an obstacle, 
or falling into a rut, one half of the whole weight isite 
be raised through a space equal to the depth of the fut, 
or t^e height of the obstacle : whereas in six-vylie^led 
carriages, only one-third the weight is to be raised,, and 
that oqly throng half the space. But anothei' advanp* 
ta,ge in this carriage ISj that tlie load may be made to 
bear in any proportion on the different wheels ; and as 
the greatest portibn of the weignt ought undoubtedly to 
rest on the largest wheel, I mean, to let three-^venths 
of the whole weight to «est upop the large wheeU so 

that 
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tlHit ea^ paur of smail wh€.ds in rising out of -a rut^ or 
passing over an obstacle, ^ill havfe'to raise only two- 
•evenths of the weight insteaJ of one-ha)f as in four- 
wbeetcfd^camages) yet the weight on. the large will sttll 
h^ btitsLs fiKir to ftt« to .tliat'supporied by the large 
wh^ete' in carriages on th^* usnal constr uution. Upon 
the whole, therefore^ I trust it will be evident, that the 
proposed carnage tvill i«eqoire less power in proportion 
to tbe weight to be carried than any now ift use. 

Secondly, it -will turn in. less spaqe, ' and with 
greater facility.— -Carriages with four wheel^: turn upon 
the hinder wbeeU, or %»pon on« end^ and coiisetjaeotly 
require a space,, at least equal to thejr v^hole length; 
whercias the proposed carriage turnir on the middle pair 
of wheels or center, aiid therefore requires only half 
that space ; and the axies of the first and last pair of 
wheels being kept so as constantly to form radii to the 
tstroles or aires describodby the carriage^' wilf l>e found 
greatly to facilitate its turning. But faVther, as this 
oinriage i3)ay be dr^iVn equally well by either end, if it 
were employed in situations where •the<^ was, not room 
iMiifi€im>t for turning, 'it woi^ld only be necessary to shift 
the pole instead ot' backing thehorses^ as is usual in 
itueh eases. ,. - 

Lastly, ift respeci to safety. — ft has been already ob- 
^tferreil^ and wiH^ppear evident on inspeclioit, that the 
-tfcidy <]^f the earriaige or toad rises or falls through a space 
'^lifual io oni^ one^half of that through Which either of 
the pair of wheels rises or falls ; consequently, in tlie 
#vefitof any one pair falling into a rut, or being raised 
by an. obstacle^ the center of gravity wiU not be dis- 
iplaced roore than one-half of what it would be in car- 
riages OH the usaal o(Histruct»dn ^ and as in^ th6< event of 
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losing' oaewIiMl of m tida^ thaTe* wquM ftt&Lieniam rmo^ 
A^'Ctmaf e wouM sot be' overset^ oonsequdntijr it mqtt 
lie «aAfl^ dian aay now m^iw. To the tfdranii^'ebo* 
ttemiaed'y imght^ be^ad^ed ihait- ofi Usboingr kii»f{]»rejiy«^ 
diciad to ihe rottdfi^ ai watt'aS'iDany otheni. At prasmii 
however, I shall only further obflerw^ that it may b# 
adi^ptad to any porpote^ frftiitt<adeoiBuib(ir waggom 

Explanation of the Drawing. 
(See Plate V. Figs. 1.) 

1, springs orer the axletf. 

S^connectitigspnpgrf, . 

3y snpport tot the.load 

4^^s|(qiji or cbe^ connecting diQ great: wheels to;tfif 

5».pereh. 

6, chain,thatitnms. the h^nd wheels. 
The axles of the fpre and hindiwheels^^reii^ the posi- 
tion (hey aj^sume whea ihe.^arKiag^.is turning. 

Description of « Boiler for the Use of Tallow- dmndUrs 
and other Momfiiciurers qf'injfafnmable Matters. 

Bjf Mr. Br£AM». q(. YarmMh. , 

M^tati Eiigfraiitig. 

From the 'f RANSACTio^B.of the SociETxfor t&e fincou- 
ragement of Kkh^ MANVFACTpafis^ aud.CoMMEEcii 

JL HE frequent fires which hstre lately happened in tbe 

difierent manufactoiies of talbw^ soap, oils, ramisbes^ 

and other inflammable matters, in various parts of the 

kingdom,^ have induced the Society to publish a descrip- 

VoL. XVIII.— Second Seeibs, N tion 
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tton of a model :df a bailer pyloseated ta tineas by IMtr. 

Bream; of Yam(nidi». in 1786, bi' wjiich no paitieukii 

had bMnherdtofoite given. in tbe Soeiety's irolum^^. aoA 

wbicb appteni wdll oalculauid te jirevent -the d^bg^roui 

^cident9lrhicb often occvrfiHini tbe use of boilers oil 

the commjonfConstinctiOD. ' ,; ' ^ . ^ 

The very little additiomdfeiqpense pj^tendiog the make 

of boilers upon this principle^, itnd the great degree of 

safety procured by this means^^ may, perhaps claim the 

attention of government^ or of the ihsurance^offices, to 

insist upon theii^ use in pianufaictbri^ of inflammable 
matters. .-..-.' i :-• .o -^ir "■' 

The first figure (see Plate V. ttg. 1) r^pri^^i^nts a 
bird's-eye view of the boiler and receiving- vessfet;-' the 
i}oiler has a double rim ebhtaltiing k channel, C6mmuni« 
cating by a spout with a vessel below, placed near the 
side of the boiler. In case the inflammable matter 
should boil over thfe innef ifim'crf tHe boilir^ it is re- 
ceived by the channel betWixt'thS inner and higher outer 
rim of it; t and conveyed immediately by thelspout int6^ 
the,v^»eL placed underneath^ wkhoiit.|isk.of losa^^ or 
damage. . . ^, ,. , ..^ ., ... .^.^^ ,, . _ 

The second figure (Fig« 4.) show&iEi section of the boiler 
and receiving-vessel ; in which it will be observed, that the 
channel whieh conveys awaiy the fluid ^bich accidentally 
boils oyer is much.de^iper on tbe.aida next the receiving- 
vessel, ia order to accelerate die descent of the bpilinif^^ 
fluid into it. ,The spout' should be placed at some dis* 
tance from the ash^hole. and fire-place, for better se- 
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Description of a Machii/te'for making Slate-pencils. 

invented by Mr. J. Brockbank, ^f Whirlpipin^ ncdr 
*\ Whitehaveny in Cumberland. 

With a Plate/ 

From the Transactions of the Society for the Encou- 
■ ragemeht of Arts, Manufactuhes, and Commerce. 



To 



place the clahns of this invention in their proper 
light, it may not be improper to state the causes which 
first led Mr« John Brockbank, the inventor, to turn his 
thoughts to the construction of this sort of machinery, 
and to erect a mill for the purpose of making slate-pen* 
eilft. The specimens which apqompany the model now 
sent will be convincing proo£i of tits efficacy, and of the 
auperiority of his pencils over all others hitherto -man u* 
lactured, ^ 

In. the vicinity of Mr. Brockbank^s residence on Black 
# Combe, a lofty mountain in the seigiliory of Hffillom, 
Cuipberland, there is an almost inexhau^ble quarry of 
tbat species of shaie or shiver, peculiarly adapted for 
this purpose. * Having proved this,- and being informed 
that an immense quantity of such pencils wer^ annually 
impofjted.. into this kingdom, under the name of Dutch 
p^^cik, het^onceived the idea, that, the intervals of lei* 
•ur^ .which, his occupations in fausbany}|«y *^lloWed him, 
Kiiigbt.be:profitably employed, if he could discover some 
fnode of maoufacturitig pencils that should rival in eheap- 
jiess^ wd exc^l in other respects, those procured from 
jforeign markets., In the outset, this did tiqt seem an 
•«9a^ (mdertakuig ; butit has nevertheless been executed 
jsitb. complete sucpess^ more particularly when the 
i\- ,..i N 2 . cheap- 
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cbaapness of the imported pencik is considered. The 
encouragement the side has tnet with wbereTBrtbey i»ave 
been tried, namely in a few of the large towns in Cum-* 
berlandi Westmoreland, and Lancashire, soon occasioned 
a greater demand than the inventor was able to supply^ 
whilst the power of the machine was only impelled by 
the hand. At that time the long pencils were sold at 
ten shillings, and the short ones at five shillings per 
thousand, and he was able to ma^e about twelve him* 
dred of the two sorts per diern^ • 

Now that the machinery is -worked by water, no 
greater rapidity of execution is acquired ; but it is not 
longer a work of nMich bodily exertion, and may be 
managed by boys ; S9 that if he continue to receive en* 
eouragement, he may be induced to extend his ma- 
l^neiy^ by tKe addition of mone firames, to a lai^ner 
vatet wheel, so as to answer the most extensive demand. 
Humble as this species of manufacture may at fhrst be 
thought^ yet much tni^t be said to show tbs^ it** has 
stroojgmr ekims to attention than a superficial view of <iie ^ 
' ydoe end natii«e <xf the artiole.migfat si^gest There is 
agreataodoonstant dem«id for swh pencils in eveiy 
vilhife of the kiagdom ; and that demshd isss hitberm 
been siippUed by importation from foreign mattcets. 

The machinery at present constructed iswoitoNlbya 
water-'wheel of only seven feet <fiameter, fixed on Mt 
end of the axis^ a small lever, pr^cting from the 
sxis, presses down the jaws of a pai^ of pineert^ ite 
lower handle of which pinceva is fixed statioiiary b^ir 
the axis above-mention^, and the upper handle is al* 
temately pfested down by the le^r, and mased by a 
crank at its extremity^ which is oounterbalaneed by a 
weigbt abu¥e tu Tliese piiicers first cut the ihak or 

shiters 
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xMd ftroOL theaee, undioneHsigr «ae eaieiied 'ikto th6 end 
of :a ckculor sUirp^ledged txMl ttr tube, sohiedimg tft-» 
atfaUlkig .(bat with wfaidh sadlem j^ch kales in teatSber; 
they «veiivwd ttmHig^ this by means of another lerer 
ftxed m the atis of the watclr-ivhed^ whifeh ateemately 
presses forvrard the :1kaine sastaiiiittg the pencH^ «Dd 
cksdvi^.back the frame after such pressure by ineans of a 
'w«dge and iwheel fited upon another axle. The peii<* 
cits are laade in^.'OtTOiiiarform by their pressuire throbgb 
the hoUowr tidie above-mentioned. 

EJtt^LAlf AtfON Of THE PtkTfi. 
Mr. Brockbaiik'^ tDaehrMre is shbi^n in penjiective hi 
Fbtte VI, Wlieffe AA iiithe skisorskaftof awatn^whee^ 
which gires Motion td iStit m^ehiiidff ^ at i^re two cams ; 
ev tapp«ts pro$«cliiig frtfru the $itii to frortt tlt^ hi^^i%^ 
or pincers B ; the lever jr, which is fuirt of t!h« iowd: 
Jaw, is lifted <e^ by t#0 Mds^ whieh connect it with a 
lieil^ laver <]^ OMateMfoHthcfe h, Ittd by tb$s tneahs the 
nipped are opened V the \lpfyef Jaw is fi!fced to a pofs^ 
firdily |>laced !n Hhe gtoutid ; as the WsAer-wheel f^volvev^ 
the «Srm u UtK^tiititely fi^e^ses down the lever i*, and 
elosseil the nippefrar, and when the eatti tr has passed by, - 
the weight of the lever b opetis them again. L is ano- 
^er ciLi^, mneh larger than thd form;^, t^^^d i^^^ 
the ittAe shaft A A), for giving motion to the o'thet 
iftttiehine: *DD are two cylindrical tods, Connected 
by the crtos piedfes E F G, ^ich form a frame ; th^ 
rods D D slide through holes or sockets in two beam's 
d d, fixed to t^e frame of the machine ; between thes'e 
f#o beaons an iron plate H is fixed, having a hole in the 
ttiddle to receive the screw of the cutting tube shown in 

section. 
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section in Fig. 8. The frame is puslied swsy fron the 
axis A by the cam L meeting the ^ross-bar E of the 
fcmme^ and it is brought back again by the cam moving a 
crooked lever eee, which is fixed on an axii H. II are 
two arcs of circles, or segments of wheels, fixed on tbar 
same axis H ; two chains k k are fastened to these,- and 
passing over two pulleys //, are fastened to the front 
piece E of the frame ; by these chains the motion of the 
crooked lever ^ e is communicated to the frame, so as 
to draw it back ready for the next stroke of the cam L. 
M is a cross-bar moving upon two. centres, having a 
notch or gap in the middle of it, for one end of the shi- 
ver or piece of slate, to rest upon \ at one ^nd of this bar 
is an ^arm, to which is hooked on§ endi.of a beam or 
weight, the other e^d resting upop the ground; the 
frame in its action presses down this cross-bar, but it is 
again replaced in its upright position by the action of 
the weight upon it . 

The materials intended to nukke the peQcils ajr0 laid 
in a convenient plac^, the person employed g^neflJly 
sitting to the work. In iht fint operation of the mill, 
the pincers B very expeditiously pinch or split the ma* 
terials into slips, or lengths, from thence they are re- 
ceived by a person standing to attend the frame, and 
between the frame and the pincers, one; of the poinu of 
the slips or lengths, so split or pinched by the pincers, 
is put into the cutting tube, and the other end rented iu 
the notch of the cross^^bajr M, Che revolution of the water- 
Wheel now forces the fras^e forws^fd and. forms thp peq^ 
cil, by thrusting the slips or lengths before-m^tione^ 
through the cutting tube (which should be ma4e of ex? 
cellent steel), which is screwed into H, th^ chips or x^r 
fu?e slate falling down und^f the cuttmg tube, X^ 

' pencil^ 
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■w • ' 

pencib are. ihon^ ia .their iiecond stige, aiid in order ta 
reduce tbemta a proper, size,- the first ^^utdng tube i^ 
aascrfiwed or ti^en out^ and xhoUiep the size of the in* 
tended pencil. is fixed in its plaee; they are forced 
through this smaller cutting tube by the ijame operation^ 
as before, and the slate pencil is then completely finished,' 
of a beautiful cylindrical form, ' ready for use. 
, The two sciesrs rr^ which either advance or draw: 
back the cross.piece F, are to regulate the forcing frame, 
that all the pencils may be forced through the cutting 
tube, when the cam L upon the water-wheel axis A A? 
leaves the fordng frande. The water-wheel of the mill 
is only 7 feet diameter, yet it has sufficient power to 
work both the pincers and the forcing frame at the same 
time. ,' - .:•..■'■■'- 



Researches an the oxymuriatic jicid^ its Nature and Com* 
binqtionsj and on t^je JElerjiients^^ the muriatic Mid. 
Wiih some JE^pfirim^n^ pn Sulpfiur and Fho^fyfruSp 
ina4e in ike-Labpf^ftyry of the Soyal Institution *. 

J?yH*I>Avr, Esf.&c.E.S.£rqf.Chem.RL F.S.&J^. 

From the Philosophical Transactions of the Royal 
goaETY of London. 

JL HE illustrioui^ dif^pyerei: of the oxymniriatic acid con- 
sidered it: as xxuiriatic'acid freed from i^ydrogen t> and 
tbe.comt]pK>n ui^iatiq.acid as a compound of hydrogene 
and oarymuria4c a^d ; and on this he denominated oxy>< 
muriwtio aoid dfp^qgisticated muriatic acid. 

* Communicated ioihe Royal Society, at the reqaeit of the Man-^ 
^rs of the Eojal Inttilution.. 
t Mem. Acad. Stockbobu for 1774, p. 9i* 

M. Ber- 
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Scheeie, made a nimihcf! 0S unportaift/ and. curioiiii]i 
perimenta. on this bodjT/; teitL wlliflfebe oondaded^ tfan* 
ifc was composed Qf raupatic acidguk aadioxygien ;• and 
tiiis idea for nearly twvnljr yeais haS) baca almotf.t iniu 
vecB^lyv adk^ptedi 

Dr. Henry^ ia >aii dahocatid seriett qf» expaomiBata, 
madb mth tlie vievc of decompoMng unuriatic^ acid, gas, 
^acejtlained thait hydrogen « wasi pio4ace0 frQm> it,, hyt 
^eotrioit^; and heatixilnited'the'phatfiomanoiiitd water 
QOHtaiaed in the gaat* 
. In tfafe Bakeriaiit lecture* for 18iOI^ Lham given an<a&» 
count pf- the action o£ pofeasBiaoi upen muriatac actdrgas^ 
by wfaich mo^e thafi ooe^^third of itavoluqie of hydrogen 
-is produced ; and I have stated, that muriatic acid' can 
in no instance be procured firom oxymuriatic acid^ or 
from dry muriates, unless water or its elements be 
present 

Ii> the seeond'Tolume* of the Mfeikioii^ d*^cutil, M* 
Mi Gay<-Lttssac and Thenard bavedetaSed an extensive 
series of ficts upon muriatic acid^ and^oxymuriatieaeid. 
Some of dieir experiftutnts; are similaf to Ikkotm* h bfte 
detailed ii^ the paper just referred to ', othexs ar^^ pecur 
liarly their own, and qf aivery curious kind: their gene- 
mi conclusion is, that muriatic acid gas contains about 
one quarter of ite» weight of water ; and- that oatjHnufiafic 
acid 'is not decoi^posable by atiy •ubsftance^'bttthydifo* 
gen^ or such as t;aa form triple combiBations witl^it 

One of the most singular ftKrts' that I have ohserveil 
on this subject, and to which I hwm before referred) iis 
that charcpaV even when igpited to. whiten&s in.o;2?y- 



* Journal de Physique, 171^, p. 9t5, 
i PI4I. Tram, for 1800, p. 191. 
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ihumfcic or muriatic acid gas, by the Voltaic battery,' 
effectsr no change' in them ; if it has been previoasly 
freed from hydrogen and moistiire by intense ignition in 
tacuo. . 

This experiment, which I have several times repeated/ 
^led me to donbt of the e:iti8teuce of oxygen in that sub-* 
stance, which has been supposed to contain it above alT 
others in a loose and active state ; and to make a more 
rigorous invtatigation ' than had been hitherto attempted 
for its detection. 

If oxymuriatic acid gas be introduced into a vessel ex- 
hausted of air, containing tin;, and the tin be gently 
heated, and the gas in sufficient quantity, the tin and 
the gas disappear, and a limpid fluid, precisely the 
same as Libavius's liquor, is formed ; — it occurred to me, 
that if this substance is a combination of muriatic acid 
and oxyd of tin, oxyd of tin ought to be separated from 
it by means of ammonia. I admitted ammoniacal gas 
over mercury to a small quantity of the liquor of Liba- 
vios ; it was absorbed with great heat, and no gas was 
generated ; a solid result was obtained, whidi was of a 
dull white colour ; some of it was heated, to ascertain 
if it contained oxyd of tin ; but the whole volatilised, 
producing dense pungent fumes. 

Another experiment of the same kind,, made with 
great care, and in which the ammonia was used in great 
excess, proved that the liquor of Libavius cannot be de-^ 
compounded by atnmonia ; but that itforms a new com- 
bination with this substance. 

I have described, on a former occasion, the nature of 
the operation of phosphorus on oxymuriatic acid ; and I 
have stated that two compounds, one fluid, and the 
other sofid^ are formed in the process of combustion, of 
'< Vc^L. XVIIL— Second Sbribs. O which 
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which the firsts on. the generally-received theory of die 
nature of oxymuriatic acid, must be considered as a 
compound of muriatic acid and phosphorous acid, and the 
other of muriatic and phosphoric acid. It occurred to 
me, that if the acids of phosphorus really existed in 
these combinations, it would not be difficult to obtain 
them, and thus to gain proofs of the existence of oxygen 
in x>xymuriatic acid. 

I made a considerable quantity of the solid compound 
of oxymuriatic acid and phosphorus by combustion, and 
saturated it with ammonia, by heating it in a proper re- 
ceived filled with ammonia.cal g^, on which it acted with 
great energy, producing much heat; and they forme^d 
a white opaque powder. Supposing that this substanee 
was composed of the dry nmriates and phosphates of 
ammonia ; as muriate of ammonia is very volatile, and as 
ammonia is driven off from phosphoric acid, by a heat 
below redness, I conceived that by igniting the product 
obtained, I should procure phosphoric acid % I therefore 
introduced some of the powder into a tube of green 
glass, and heated it to redness, out of the contact of air 
by a spirit lamp ; but found, to my great surprise, that 
it was not at ail volatile nor decomposable at this degree 
of heat, and that it gave off no gaseous matter. 

The circumstance that a substance composed princi- 
pally of oxymuriatic acid and ammonia, should resist 
decomposition or change at so high a temperature, in- 
duced me to pay particular attention to the properties of 
this new body. 

It bad no taste npr smell; it did not seem to be sola* 
^le, nor did it undergo any perceptible change when 
digested in boiling water : it did not appear to be acted 
upon by sulphuric, muriatic, of nitric acids, nor by » 

strong 
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im>ng lijtivittm of potash. The only processes by which 
it seemed susceptible of decomposition were by combus- 
tion, or the action of ignited hydrat of potash. When 
brou^ into the flame of a spirit lamp aiid made red-hot^ 
it gave feeble indications of inflammation, and tinged 
the flame of a yellow colour, and left a fixed acid, hav« 
ing the properties of phc»sphoric acid. When acted on 
by red-hot hydrat of potash, it e9iitted a smell of am- 
monia, burnt where it 'was in contact with air, and ap- 
peared to dissolve in the alkali, ^he potash which had 
been so acted upon gave muriatic acid, by the addition 
of sulphuric acid. 

I heated some of the powder to whiteness, in a tube 
of platina; but it did not appear to alter; and after 
ignition ^ave ammonia: by the action of fused hydrat of 
potash. 

* ■ I caused ammonia, made as diy as possible, to act bn 
the phosphuretted liquor of MM. Gay Lussac and The- 
nard; and on the sulphuretted muriatic liquor of Dr. 
Thomson; but no decomposition took place; nor wasr 
any muriate of ammonia formed when proper precautions 
were tak^n to exclude moisture. The resuhs were new 
combinations; that from the phosphuretted liquor, was 
a wlute solid, from which a part of the phosphorus was 
separated by heat ; but which seemed no further decom- 
posable, even by ignition. That from the sulphuretted 
liquor was likewise solid, and had various shades of co- 
lour, from a bright purple to a golden yellow, accord- 
ing as it was more or less saturated with ammonia ; but 
as these con)pounds did not present the same uniform 
and interesting properties, as that^ from the phosphoric 
sublimate, I did not examine them minutely: I con- 
tented myself by ascertaining that no substance known 

02' to 
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to eontaau oxyg^a could be procured fnua Qicyiinimtt^ 
acid, in this mode of operation. 

It has been said, and taken for ^nted by many .che«> 
mistg^ that when oxy muriatic actd and ammonia Q0t upo0 
«ach pdtier, vfater is formed ; I haye several tiffies-oiade 
the e^cperiment, and I am convii>9^ that this ia iKit the 
case. When about 15 or 16 parf^ of^oxymuriatic acid 
gas are mixed with from 40 to 45 parts of aouponiacal 
gas, there is a condensation of .n^ai^ly tbe.wbc^e of the 
acid and alkaliae gasses, and frppd $;to 6 partS' ^f nitro- 
gen are produced*; and tho r<$suk is dry Qiuriajbe ^f am* 
monia. 

Mr. Crulkshank has shown that oi^ymuriatic acid and 
hydrogen, when mixed in proportions^ nearly eqijal^ pn>» 
duce a matter almost entirely condensible by water; 
and MM. Gay Lussac and Thenard, have stated that 
this matter, is common muriatic acid gas, and that^ no 
water Is deposited in the. operation. I have mde a 
number of experiments on the action of oxymuriatic 
acid gas and hydrogen. When these bodies were mixed 
}ji equal volumes over water, and introduced into ap 
exhausted vessel and fired by the electric spark, there 
w%s always a deposition of a slight vapour, and a coq« 
deusatibn of from A to tV of the volume; bnt the gas 
remaining was muriatic acid gas, I ha;Ve attempted to 
make the experiment in a manner still more refined, by 
drying the oxymuriatic acid and the hydrogen by intro« 
ducing them into vessels containing qmriate of lime, and 
by suffering them to combine at common temperatures; 
but I have never been able to avoid a slight condensa- 
tion ; though in proportion as the gasses were free from 
oxygen or water, this condensation dxmioisl^ed* 

I mixed 
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I mixed together sulphuretted hydrogen i^ a high 
degree of purity and oxymuriatic acid gas both dried in 
^ual volumes: in this. instance, the coodentdition 'Wfts 
aot ^ ; sulphur, which seemed to coniain a little oxy^ 
muriatic aci^^ was fo)cnied on the sides of the vessel; tib 
irapour was deposited ; and the residual gas cont^ned 
about .^^ of muriatic acid gas» and the reOMtinder.waA'in- 
fiammable. . ^ 

AlJVf. Gay Luss|Mi .^nd Thenard have proved^ by.a poh 
pious collection of instances, that in the usual cases 
wberei oxygen is procured from oxymuriatic apid> water 
is always.pre^nt^ and muriatic acid g$is is formed; nowv 
as it is shewn that oxymuriatic acid gas is converted into 
muriatic acid gas,/ by cqmbiniQg with byd:rOigefi> it is 
scarcely possible to avoid the conclusion, that the oxy** 
gen is derived from th^ decomposition of ^ water, aod^ 
consequently, that the idea of the existence of water in 
j&unatic acid gjM, is hypothetical, depending upon an 
assumption which has not yet been proved «--^ the exist«> 
ence of oxygen in oxymuriatic acid gas. 

MM. Gay l^ussac and Thenard indeed have stated an 
ei^erimeot, whicdi they, consider as proving that muriaK 
tic acid g$is contams one quarter of its weight of com^ 
Uned water. They passed this gas over litharge, and 
obtained so much water ; but it is obvious that ia 
this case they fprmefl the same compound as that pro- 
duced by the actioa of oxymuriatic acid on lead ; and 
in this process ^tbe muriatic acid must lose its hydrc^ea^ 
•and the lead its oxygen; which of course would form 
water; these abie chemists, indeed, from the conclusioa 
of their oiemoir, seem aware, that such an explanation 
may be given» for they say that the oxymuriatic acid 
nwf be considered as a simple body. 

I have 
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I h&ve repeated tho$e ex|)eriments which led me fir^t 
to Suspect the existence of combined water in muriatic 

• acid, with considerable care ; I find thatj when mercury 
is made to act upon 1 in volume of-muriatic acid gas, hj 
Voltaic dectricity, all the acid disappears, calomel is 
fbrmeo, and about .5 of hydrogen- evolved. 
- With potassium, in experiments made over very dry 
merdury, the quantity of hydrogen is always from 9 to 

.4!, the volume of the muriatic add gas used being 

And in some experiments made very carefully by my 
brother Mr. John" Davy, on the dec6mposition of muria- 
tic acid gas, by heated tin and zinc, hydrogen equal to 
about half its volume was disengaged, and metallic mu* 
dates, the same as those produced by the combustion of 
iSn and zinc in oxymuriatic gas, resulted. 

It is evident- from this series of observations, that 
Scbeele^s view, (though obscured by terms derived from 
a vague and unfounded general theory,) of the nature of 
the oxymuriatic and muriatic acids, may be considered 
as an expression of facts; whilst >the view adopted by 
<tbe French school of chemistry^^ and which, tilt it is mi'- 
fiotely -examined, appears sp beautiful and satisfaetoiy, 
kests, in the present state of our kqowledge, upon hypo- 
thetical grounds. 

When oxymuriatic acid is acted upon by nearly an 
mcpiBl volume of hydrogen, a combination takes place 
between them, and muriatic acid gas results. When 
jnuriatic acid gas is acted on by mercury, or any other 
metal, the oxymuriatic acid is attracted from the hydro- 
gen, by the stronger affinity of the metal ; and an oxy-^ 
muriate^ exactly similar to that formed by combustion, 
is produced. 

The 
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* The action of water upon those compounds^ which ^ 
bave been usually considered as muriates^ or as diy mo* 
riatesy but which are properly combinations of oxymu* 
riatic acid with inilammabie bases, may be easily ez« 
'plained, according to these views of the subject When 
water is added in certain quantities to Libavius's liquor^ 
a solid crystallised mass is obtained, from which bxyd of 
tin and muriate of ammonia can be procured by ammo-* 
nia. In this case, oxygen may be conceived to be sup« 
plied to the tin, and hydrogen, to the oxymuriatic acid* 

TO BE CONCLUDED IN OUR NEXT. 



On the Coal ^iines of Sarrebruck, and on the Management 
of Mines in^ general. 

By M. A. H. De Bonnard, Mine Surveyor. 
From the ANNALEst)E CmMiE. 

X HE intention 6f this paper is to exhibit a view of 
die management of ^e coal mines in the neighbourhood 
of Sarrebruck. As it is intended to exhibit a specimen 
oi the manner in which mines are managed in Germany, 
in order to instruct the government on that subject, and 
to propose the application of the principles upon which 
that management is founded, it is necessary to ikiake It 
comparison between the management of mines in fVanc^ 
and Germany. This comparison will, in fact, be only 
a succinct abridgement of a veryjarge report which M, 
lieron de Villelpsse, surveyor-general of the mines in 
France, and inspector-general of the mines and smelts 
ing-houses in the conquered countries, sent in the be- 

jginninif 



Digitized by Google 



iQ« On tie <M iiines cfSarrfhuek, 

ginniBg of the year iMt te t)ie nfierificendant-getieral 
of idnq army> a^d to the boanl of mines at Paris. The 
£urd[ier developement may alto be.foand in a report pre- 
sented by the same^ author to the king of Westphalia, 
and vrhicb has been ord^ed to be printed by the mi-« 
pbter oi the interior of the French empire. In the 6ist 
place^ some notice will be taken of the unprovements 
that might be made in the general management of mines 
throughout France, in order to api^y the same in a 
m^e detailed manner to the mode in which the govem-i 
ment ought to dispose the mines at Sarrebruck, in order 
to gain as much as possible by them. ' 

France is one of the richest countries in respect to 
mineral substances. Its actual ai^o/ti/^ mtVz^o/ ncA^e^^, 
th^t is to ssy^ the value of all tbei substances, extracted 
from the bowels of. the e^th.nnay be certainly calculated 
at more than one hundred millions of frajic^ (^^1 66^666/.}, 
and yet a considei-able part, of the richest mines in its 
territory is not vyorked ; and the indications exhibited 
by many of the departments in respect to the minerals 
they cPUlUiin hare not been followed up. It is certain, 
thai if tba mines that have been ahandoited w!ere ag«n 
jvwrked, ajad those new mines which are the most pro« 
jVkifiing weee q)ened, these absolute riches would be 
greasy aiigBiented. . Although France always enjoyed a 
ifery./donsadeiable mining capital, it i& nevertheless cer* 
Jlain^ \% jtl^t the old government drew but a very small 
inaofitifinDm joEiines; 2% that the balance of tradei in 
Respect tp the ^produce pf mijties, was. very much against 
JTrancie'v .i» i7.ST this disadvantageoiu) balance was no 
less than 36,569,000 livres^ (1,523,708/.), laying aside 
^gold and silver; and it still remains, in. a great measure, 
Mtwilhstandiog t^e important estjibli^mei^ts that Franee 
;. .. V , has 
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Itos aj^irdd tiinee tha^ «ittie| and wbich are cdi[i|»rei- 
tiiebd^ mtbin kdpreseiit Knits. 

If the mineral riclietf iof FraiMteare «oiiip«iied tritk 
ythhae of ser^rsl states €eM>r9tted foilr liiejir imnes, as 
^UBtlia, iVtrssia^ Saxp^y, Hanoarer, Hesse^ Ac. it tiriil 
he^ie^tk that the absc4ut^ «Aiheral tichts of flrauce is fn: 
nTMive' 6p<ksfld^able 4iiai) that of any of tbos'e eovgitfies ; 
audits relative mineral ri^hiiless^ ivhen ^coDsideiied da prof- 
portml t^'its ekt^nt or to its ptofMilaiiofi, is Mb^rixioiae 
feonsidemble^ or very nearly «qiial to that of i)he 'sta4;e6 
which possess the i^idiest ijiines; Itfeverdieless^ if die 
«'evenue #>at eac^ of tike^ oountiies derive fr-on 'their 
iBiTies1)e estamiiied, it ^YttlJbe found irhat fi eooside^raide 
^evemie, afrisitig' frdm the miiiies, is annually |iaid iikto 
^he treas^iiri^s of their sovert^ns^ and that the ooii^^ 
merdftl blilance of die sahotainc^es extrac;^^ frbm «ni»as 
is rend^^red advamageous to tbecn in a considerable liei^ 
gree, ivhikf fhis is not l^be case in France. ^ 

Thus, to take Prussia as an example, m vvki<A, as m 
Tfanee^ the principal mine^ are -of coal or of iron, the 
^fa«oli»t« nlinerat tiehness -in IS06 m^aa <onfy nine miU 
iions of fratics (S7 5^000^.), but iu «elatn^ minfiral Ticb>* 
tieHs considered, in' respect to its extent, was only oim« 
#t>nrdi b( thtit of France considered in the same point of 
view, and in respect to its population only one^tbird. 
Nevertheless, at this veiy period, the commercial ba-* 
lance of the products of mines wajs -2,152,168 fnancs 
(^,67S/.) in favour of Prussia, and the sovereign drew 
from them a net annual revenue of about ^00,000 francs^ 
br25jOO0/. . / 

' Similar results have been obtained in the other coun- 
tries just mentioned. lA it not, «therefbr€,**o'b^ sup- 
posed, that the ^riking difFerence be4;tveen these results 
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aiid those exhibited by France, arises principally £roxia 
the manner in which the mines and smelting-houses are 
conducted in each of those states ? 

In reality, all the German sUtes owe the flourishing 
state of their mines and smelting^houses to their excd- 
lent management, which has in the different states a. 
^^VT gf c&t resemblance to each other, and every where 
agree in this essential point, that the mines are part of 
the regalia of the sovereign ; whence it follows, that his 
officers direct all the works, not only those on lus own 

' demesnes but also those in private hands. 

In addition to this, all the smelting-housc^ of silver, 
lead, and copper, throughout the greatest part of Ger- 
many, are in the hands of government, as weJH as the 
greatest part of the iron furnaces, and many of the 

' inines. The governments of Prussia and Hesse in par- 
ticular appear to have felt the importance of the princi- 
pal sources of the mineral riches of their states being 
managed on account of government, in order that they 
may be directed according to a regular system ; that by 
a vigilant economy, the duration of their existence 
should be assured ; and that they might be rendered so 
many practical schools, where the agents and workmen 
of private establishments might come for instruction. 
Frederick II. expended very considerable sums of money 
to create new demesne establishments, and to purchase* 
the renunciation of some important privileges which had 
been conceded to individuals. His successors have fol- 
lowed his example : several mines and smelting-houses^ 
have been purchased by them : they have hired on very 
long' leases some salt-works that were private property, 
and have contrived to render these establishments the 

most important mineral works in Prussia. 

The 
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The organisation of the mines in Prussia only took 
place in 1769 : since that period, the benefit that the 
state has drawn firom the mining population has increased 
every year ; and in the last 20 years, the annual advan- 
tage of the balance of trade in respect to minerals has 
increased to 1,3169697 francs (54,862/.) It is remark- 
able that the same measures wejre taken nearly at that 
very time by the Empress Catharine I. in Ru9sia,N and by 
the Emperor Joseph II. in Austria ; both of them ac- 
quired by these means similar advantages as well (or 
themselves as for their states. 

When tlie many advantages that have resulted to 
Prussia aiid the other German states from the organisa- 
tion of their mines and smelting, bouses, are considered, 
as also the rapid increase which it has procured to the 
industry and the riches of the inhabitants, it is to 
he wished that the government of France, better in-. 
formed concerning the importance of mjlue^ and with 
respect to the defective mode in which they are ma- 
naged^ would endeavour to obtain the advantages of a 
contrary procedure, by adopting the laws, regulations, 
and dtspodttons that have procured them. 

The formal recognition of the royal right, the pro- 
mulgaitipn of a new code of mine laws founded upon that 
basis, tbe considering ^of mines in their true view, that 
is to say, as a precious source of public riches, the. du- 
ration of which ought to be carefully guarded, and not 
merely as a temporary revenue, the power and .means 
afforded to the board of mines to. exercise not only a 
distant superitttendance, but the immediate direction of 
all the works, a general degree of knowledge spread 
throughout every class of men connected with minesi 
ftnd \9S%\y the, managing and working, by government 

P2 itself 
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itself on its own tftcotnt^ of lar^e. and iioiMrofW ettft- 
Uiiiiiments^ appear to b^ Uie pnotipsl meatis of carry* 
iiig France to that flqtimhiag state ia respect to miiiifig, 
iHdusiry, and riches^ wbich nature seenls to imve des«' 
tined-it. 

Two practical sch6dls for minen hiive :inde^€l been 
established) one at Pesey, near Moutiers» in the depaaFt4 
ment of Mont^BIaac^ and the other at Oeisktntero^ iwar 
S^rrebruck, in the departmem of the Sarre. 

The mine at Pesey having been abandoned :nitnre' 
than ten years, was in the mosc complete state of nitn^: 
V9heu the practical school was: established tbecfe in,IW2. 
The buildings hsi4 txittfbldd 4cnm : Yhe ^eds^uultwash* 
ing troughs no longer estisted ; the gatlerids^were blocked 
tip a^d tinder water. A few. yeara: however aafficed^ 
iVith Vel-y arnall fiinds^ to put it i^in* intb a ftouriidiihg 
state, add at preseht the works yield every yeir ncarty^: 
4dOO cwt. ^f fead) and 200Ct marks of siiver, thi'Mai 
T^lue of whioh^ia about a50,X)00 fraiios (ld,4i^6£) it» 
liet proi^e^ itf IB06 v^Me up to tteariy 80,000 franea 
{i«^333/.) aAd there is ^very nsiison io .believe tl|at m iJia 
succeeding yeaia tb^y woukl.bave rise A miithiiigherif 
' n&tur6 b^d not opposed ittvincible ob§taelest * - ^ 

The amelling^hoDse df Geitlaiuern was ocily finkl1ltt» 
fbe hands of fhe boa#di of a»n#», at the be^inHin^ o^ 
!867f The funds ^ssigfked t» it for that year, weieilot 
Jufiiment to k^p up the wo#ks in: the ssune activity aa 
b<6fof9, and it w^s odly last year tbattbey were able tei 
Ibahd ^ »ebool there. This school is pocoHarly intended 
Ibr instrueiiaa r^hiim to the working of ^oaloaaaea^ da4 
fhe m^t^Uafgie tri^atment of iron \ and it i» very adtan*. 
tdg^ott^ly sitnaied fbr this pilrp6i$;e^ in the tnldst of iftH 

mvavi^ ^oal-min^ Md M^e*t tb*** of the^ foFg*» 

belonged 
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\^\^»^^ tct At ji:x^wrv but^ two had bwn. htely aoU^ 
md dA«^ ichool k, cctafined lo thst of Geklanlerct. Tht 
klieaMipn of these iucaQeiss wa» in ecm^ei^aence of '% 
piriiif iple that hud been long acted upoa by the govenxm 
iMoCi not to carry on aoy mines or snehitig-^faou^es for 
i(» own aqcoilnt. . Itbas just baea shtfwn that tfaii grcau 
ett part of the Gecmah Siates a6t Upon the directly op** 
pottte principle^ rand' appear tq owe the increased «tate 
of tbeiff mineral riches i to it. ; Shall k be igaid that a 
practical knowledge. of niuiing haa for maiiy cen«uri^ 
be.en the peculiar inhecitisuice of tbe Germufi fiation j aff4 
.that this kind of knoi^ledge has qot beep earried to tJi^ 
^ame perfeetiQnia>Francef Ois this last pointy it is- not 
iieoessary. to. consult the f'rench . hooks published bjr 
the mine-surveyors during the last twelve years, as the 
•fjikity of this oplnioa is. allowed by tbe Qismaan writers 
on the tnines oi France. 

. . Tbe school. at Geisiantem being rieduced to a single 
^melting-bouse,,, will, be obliged to construct very ex<- 
pensive buildings^ in. order to acquire the <IispoBitiom 
-^t are necessary lior .instruction respecting the metal- 
•Jurgic treatment of iron : as to the working of coal- 
^nes, the. gowemmfffit. already posj^esses the means of 
:eatendhig the school in^tbat respect to' the proper de- 
^ree, as it has. not. dis;)09ed- of the opaKmines oJF . Sarrcs- 
-tenbk* . ^. .. ».. 

poal is very abundant in tbe fOeighbouthood of Sarre- 
-touck ;. but it appears diat the working'of the mines and 
jthe use of coal is not very jantient. The first e^ttraetions 
were made on the surface by. private persons, &nd with- 
. out lai^. order,. Ai number of pits were dug by the side 
of one another, a great deal of* ground was turned up, 
.and iery dittle coal ^U extracted Bvt the sovereign 

soon 
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soon opened regular works^ and, towards ihe middle of 
the last century, prince William of Nassau seized all 
the mines of fiis states, by virtue of his regalia, caused 
them to be worked for his account upon scientific prin- 
ciples, and thus assiured a long existence of this preci- 
4JUS material for the. country,, which was being rapidly 
exhausted. Since that period, the coal mines at Sarre- 
bruck have always been properly conducted. The mines 
are worked by galleries, and these are even. yetaabove 
the level c^ tlie valleys ; they employ about i»00 work- 
ipen* The quant^y of. coal raised annually amounts to 
about 40,060 foudrcSj or twelve hundred thousand cwt. 
of coal, whose value is about 500,000 francs (20,8322.), 
but they would yield very easily ten times this quaii«- 
tity. 

The principle of inines beitag part of the regalia of the 
sovereign, founded as it is on the Yery nature of thingif^ 
and acknowledged by all the nations where mines are in 
a flourishing state; without which,, indeed, it is to be 
apprehended that there cannot exist any regular and 
durable works, or a good mani^ment of mines, is be«- 
come a question in France, because the last kings of the 
third race have frequently given up their rights to pri«- 
vate persons, and because they: have alres^y rendered 
some.places entirely free. Luckily, howeveir, the mines 
at Sarrebruck have always been considered as the pro»- 
perty of the sovereign, most commonly worked upon 
bis account, and always under the direction of bis offi>- 
cers;^so that the German principle of management in 
respect to mines may be adopted. ^ 

No analogy exists between the division of die soil and 
the manner in which minerals are deposited in the 
bowels of the esMrtb, and regular and durable works can 

only 
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only be established upon the h^s\^ ot the latter disposi* 
tioo. The liberty of mining cannot be made to depend 
upon the division of the surface^ mthdut a speedy ie^ 
stniction of those works^ by disorderly excavations, ^$ 
badly conducted as they were* badly planned, which 
ought to be a source of riches to the state for several 
ag^s. Mines, therefore, cannot be regarded as the pro* 
per^ of the possessors of the soil, but they ought to be 
a species of indivisible property belonging to i^l the ci- 
tizens, and of consequence in the hands of the sovereign. 
The heavy expense that must be incurred at the begin- 
^ng of a mine in order to assure its continuance, and 
which is usually much beyond the pecuniary means of 
the proprietors of the soil, and in general of any private 
individual, support also this opinion, or, as -it may be 
called, principle, which is acknowledged to be just in 
Germany, and every country Where there are plenty of 
mines« 

Mines were also regalia under the Roman Emperorsf 
and the aintient Kings of France. 

In all the German states the sovereign cither exer- 
cises immediately his sovereign rights, by causing the 
mine to be worked upon his own account, or he con- 
cedes, for a perpetuity, the right of working a mine to a 
company, upon certain conditions, which are advantage- 
ous to both parties ; but in every case, as has been al- 
ready mentioned, the works are under, the immediate 
direction of the sovereign's oj£cers, not only iq respect 
to the practical part, but also in respect to the general 
management and pecuniary matters. 

It is, therefore, proposed to adopt one or other of 
these methods in the coal mines at Sarrebruck. 

In 
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In the first mefthoil^ the matuigers of tli« prkcUcal 
tidiool at GetfiAaot^m weuldl^eeotne a prcy^ineial couii^ 
t»l of mines, like diosc in Prassfia, which would dhreet 
<ihe works of eH theiieighi»oitit4&g .coal tnines, having; 
^nidet ks orderB tlie necessary ininifeer of mine «ui:vey* 
^ofs ; but it would he most ad^ntageous to charge them 
nvitll only t^ pfsctical part and general management 
Tlie coals that are exiaracted beyond what are necessary 
for the mneltiog-house at G^laittern, might be delivesred 
40 a particular department, composed of one or more 
peraons versed in trade, <who'sho«iid be "dlarged with -the 
^tkt of the eoals, slioiild pay ttie proceeds into t^ de^ 
tnesne ebf(st| and cshonld reader theit accounts to the 
^Minagerjs of the demesne^ aud also to the council of the 
mine-school. A plan of management should be drawn 
ttp every year by the school eonncil, and ordered to be 
put. into. execution by thie J>oapd -of mines at Paris. It 
should contain a detail of all the works to be executed 
4n the eoarse of tbe year, the ftecessaiy expenses, and 
the quantity of coal that ought to be extracted. The 
sum of money necessarily requif efd for these expenses 
should be adtaneed by ijbe departftteiKt olf the 'sales into 
the h^wls of the council of Ae school, who ^honld'-havc 
ho other l^ind of management of the fiMids, and should 
give then^selves tip entirely to tlie general management 
oif the mines, -and direction of liie wofks. 

In this mode the sovereign woiild teceive annually the 
iAdle nett proceeds of the mines at Sarrebrock, which 
would amount to ;about 172,000 frawcs, (7,166^,) from 
which, however, the expense must be deducted ; and 
Iffterthe time was -elapsed in which it would be neces- 
sary to perform some vrorks to insme the contnuial and 

cheap 



Digitized by VjOOQ IC 



and M the Managefiimi cf Mines in general. 1 1 3 

cheap extraction of the coals, it would amount to 
^12,000 francs (8,8S8/.), and even mote as the use of 
coals' become more general. 

This method of managing the coal mines at Sarre- 
biruck appears to be the most advantageous for the mines 
themselves, for the country in which they are situated, 
for the instruction of the pupils in the mine-school, and 
of the head workmen of the neighbo^uring countries, 
who would come to finish' themselves at this really prac- 
tical school of mininy, and, lastly, for the state and for 
the sovereign. 

The second method of management remains to be ex- 
plained. 

If the government do^s not wish to work tbe mines 
upon its own account, it might form the coHection of 
iuines which are tinder its controul (except such as are 
appropriated to the school of Geislautern) into a number 
of divisions. According to the *Trench laws at present, 
these divisions cannot exceed sjx square leagues, which 
is mu(5h beyond what is allowed in other countries. 
Each oT these divisions must be subdivided into shares ; 
the usual number of which in (Germany is 128. Some 
of these the government should reserve to itself, and 
these do not contribute to the expenses, but participate 
in the proceeds. It'diould give away or sell the other 
shares, 'for a long term, at a price proportional to the 
tnimber of shares it keeps to itself. 

./According to the law of 1791, the lease of a mine can- 
not excee'd fifty years, which is entirely contrary to the 
practice in <7eritiany, where the mining companies are 
always formed in perpetuity, and the shareholders have 
the power of transferring their shares while the govern- 
ment does not feel the least uneasiness, as the direction 

Vol. XVIII.-^JStcoND Series. Q of 
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of the mine is always in the bands of its own officers ; 
and the refusal of a shareholder to advance his share of 
the necessary expenses brings on a forfeiture of his 
share to government. There are evidently many disad* 
vantages hi granting a limited lease ; for at the end of 
that term, the works are either in a good state or they 
are ruined. In the first case, the lease ought to be re- 
newed oi\ every principle of justice, or the new lessees 
QUght to reimbuse to the old ones what they Jbave ex- 
pended on the works, which would cominonly amount- 
to more than any new lessees would like to advance 
upon a work already becdme old. In the second case, 
there is no probability of a new grant being made with 
any advantage to the state, the sovereign, or even the 
lessees themselves* Again, a company, that has a lease 
of only fifty years, will endeavour to obtain every ad- 
vantage during tha^t time, and will not extend its cs^re 
beyond thut period ; while a work in perpetuity becomes 
a patrimony, which the holders are as much interested 
as government to keep up and husband for posterity. 
Lastly, leases of a small extent of mining ground given 
for a perpetuity to a company of shareholders,, naturally 
gives rise to a most efficacious supervisorship on the part 
of government, which can. alone direct, for the general 
good, an enterprise in which the. interest of each indi- 
vidual is but a very small fraction of the general inte- 
rest ; and they offer to the shareholders the chance of 
only a small loss,' or a reasonable gain, without exposing 
them to those reverses of fortune, of which the working 
of mines by private individuals afford but too many ex- 
amples. 

The general management and conduct of the works 
^ould belong solely to the offigsrs of government ; that 

is 
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is to say, to the members of the mining corps placed for 
that purpose under the orders of the council of the 
school at Geislautem, and whose appointments should 
be taken from the sale of the coals. The expenses, 
skiesy and receipts should, on llie other hand, be mikr» 
maged by a company of shareholders, who might nomi* 
nate a committee to represent them. All the books 
kept by this committee to be under the controul of the 
council of the mining school. The shares of the net 
proceeds to be received either by the government or 
by the shareholders, as also the advances to be paid in 
by the latter in case of necessity, should be regulated 
in a quarterly meeting of the two boar4^ presided over 
by the director of the school. All the operations relative 
to the works should be ordered entirely by the council 
of the practical school, to which the shareholders should 
send an agent to watch over their interests, and to pro* 
pose, on their part, whatever they conceived would be 
advantageous to the works/ All the operations to be 
ordered in advance for the following year by the grand 
board of mines at Paris, upon the representations of the 
council of the practical school ' The budjeti § hould en- 
ter into the detail of all the works to be done, and the 
expenses to be incurred ; and also determine .,tbe quan* 
tity of coal that should be raised that year. 

This disposition of affiiirs, by which the board of 
mines determines before hand all affairs for the ensuing 
year, is ^ principle that has beefl long acted upon in all 
tile establishments, whether demesne or private, in Prus- 
sia ; and has greatly contributed to bring them to the 
flourishing state in which they all were before the late 
war. It is also, at the same time, a convincing proof of 
the works being conducted with talent and probity, 

Q2 Why 
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Why should 4 ccHnpany iwc the publicity givf n to their 
transftctioos iJF they did not inak6iK>me unlawful gains ? 
In Germany, an abstract of the acgounts of every mine 
i$ published quarterly, and all the managers of mines 
and smeltfog^hottses endeavour to give the utmost pub* 
licity to all their operations. 



On improving the Manufacture of Gu/njwwien 
By Mr. L. J. Proust. 

(Coucluded from Page 64,) 

V/HABCOAL made of blood or tanned leather bums, 
as has been alreidy mentioned, very badly with saltpetre. 
Tbe first sort throws out sparks that evidently arise from 
iron in its metallic state, as is also demonstrated by the 
nse of acids and by the bituminous hydrogen that is. 
emitted. On the third operation these sprts of charcoal 
still yielded some traces of prussic acid, but none ou' 
the fourth. Did they become more combustible than 
before ? No : they wete even still more lazy in decom* 
posing their saltpetre. 

What consequences are to be drawn from these facts ) 
None ; |n order that nodiing may be put to the hazard \ 
for if the separation of azote appears in some cases to 

, augment their combustibility a little, in odiers it causes h 
diminution. So^tbat it is not the presence of tbat element 
that causes those differences which are perceivable in th^ 
scale 6f combustibility of different kinds of charcoal. 

It is also in vain to attribute the difference to the va- 
rious degrees of heat which are used for their prepara*? 
tion. For how comes it, for example, that charcoal 

• prepared from maize and its stalk, in the very ^ame re* 
tort, aud of course by the same t^mpet^turei should be 

found 



Digitized by VjOOQ IC 



foimd 90 different as tbey appear to }>e by t^ t^bto ? 
The same would, doiibtless, happen with wbflat, ric^^ 
dieir 9traw9 aofl ptobably aUo.witb ali the ^ooda, if 
tbejr were mi^ied and carbonised in the very ^anae criici# 
ble ; so tbati if the density of the carbonaceous mol^ 
cules h^ any influence on their combustion, it certainly 
IS not owing to, the different degrees of heat by which 
they are prepared. 

Let us then interrogate, in its turn, hydrogen. Let 
MS interrogate that principle, whose abundance in char* 
coal authorises us to consider it as the foreign substance 
that 'has the greatest share in the acceleratipa of their 
combustibility. 

It cannot, in fact, be denied, but that the absence of 
hydrogen io diamond, plumbago, and anthracite^ explains 
very weU the condensed aggregation which appears to 
cause the resistance they offer to the efforts of oxygen^ 
and, of course, the difference of combustibility that i|i 
discoverable between these products and the commoo 
vegetables in charcoal Aud as, on the contrary, this 
very principle, either simply condensed (h« in other 
wordS| combined, is found in cb^coal, it must be al^. 
lowed that it has a great intluence ou the combu/ition^ 
This is the opinion of Berthollet. 

But some particularities present themselves here, re^ 
4ative to the object in view, which ought to be examin* 
ed, espe^mlly as the parallel cases which occasioned 
their discovery have not hitherto been noticed, and, 
therefore, np person has been led to observe them. 

Thus^ for example, if a live coal is left in the opeii 
^1 the hydrogen may accelerate its combustion, «be« 
cause, as it is combustible itself, it takes fire, and en^ 
vek>pes t^e charcoal \x\ some naeasure with its own fire; 

b^* 
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but the case is different when the same charcoal is shut 
up in a tube with saltpetre, or, in other words, when the 
isharcoal has no communication with the ambient air^f 
In this second case, the hydrogen that is indeed present, 
but in a rery different situation, cannot act the same 
part with the other combustible as when it is in the open 
air. , It produces of itself new results, whv^h it is essen« 
tially necessary to understand, on account of the faci-^ 
lity with which they explain the effects that happen 
when gunpowder is fired in a piece of artillery. If these 
new results should of themselves only confirm or add to 
that which die modem, theory has justly shewn to take 
place, the consequences to be drawn from them cannot 
but be adopted. 

When tiien common charcoal i^ burned in the open 
air, or in oxygen gad, all the combustible in^edieul^ 
diat make up its mass appropriate to themselves, each 
according to its means, the quantity of oxygen that is 
l»ecessary for theit saturation \ all are burned, and the 
tendency of any one ingredient in this respect can ne- 
ver hmder ^at of the others, as long as there is oxygeti 
sufficient for ail. But* when charcoal is burned in a tube 
with five or six times its weight of saltpetre, which are 
the two proportions made use of in the manufacture of 
gunpowder, one of the two combustible ingredients, or 
thecarbone only, is burned, while the hydrogen finds aii 
obstacle in the attractions which occur in ^is hew situ- 
ation, that it cannot overcome ; as follows : 

In the proportion of six parts of saltpetre to one of 
charcoal there is a notable excess of the latter rela- 
tive to the quantity of oxygen that the first can yields as 
has been shewn on other occasions. When, thereforej 
ibis mixture is detonated, the excess here mentioned is 
* not 
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notbarned : it 19 only ignited along with tbe.gM^ that 
throw it out of the tube, and then all tho^part it b^ ta 
play is merely to augment the flame with a sheaf of. 
sparks, as is seen every day in fire*works. It bums at* 
last there is no doubt, bat it is only by means of the at- 
mpspbene and on account of its not having found in the 
gun die element tba;t is necessary for its combustion* 

In Ideality, if charcoal, which never fails at a, red heat 
to decompose the saltpetre and water that comes in con* 
tact with it^ is not able to extract from that salt a suffi- 
cient quantity of oxygen, to be entirely consumed, how 
can the hydrogen combine with any part of the oxygen. 
By what inversion ef attractions can this hydrogen be- 
come oxygenised. It may, therefore be concluded at 
length, that whenever there is an excess of charcoal in 
a mixtmre it is impossible for hydrogen to take away the 
least quantity of oxygen from the carbone. 

This is the difference between the combustion of 
charcoal in the. open air and its combustion in a tube 
with the abov|fermentioned quantity of saltpetre. In t^ 
first : case^ both hydrogen and carbone are burned by 
means of the atmospheric air , but in the s^copd, the 
saltpetre furnishes oxygen to the, carbon9 explii^ively^ 
and not to the otljer principle. Thus it appeafg, thflt 
whenever the mixtuves have been appropriated for i^t* 
nishing hydjrogj^h, this gas escapes untouched frofn th? 
violent explosions, . and has no. pther effect butto^^d^ 
mechanically to the volume of .the gases, and^to arrivjs 
of course .at the mouth of the gun, where it btir^s ^oiig 
with the ^xc)e^s of the charcoal and the other coj^bqi^ti^* 
bles that accompany it ; a circumstaujce which certainly 
woi;ld not happen if Uiey were capable of att^t)ng 
part of the oxygen of the saltpetre. Whence it.fn^y ajiso 
. ' be 
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te dOfitittdedi that during the dotonation of gunpo^^der, 
water ts tery ^pabte of being decomposed, and of *ih-^ 
ereabiD^ the volume of the othef gases by that t)f M 
ccmiponent gases, but not to be reproduced, as Lavoi- 
sier bad judged to be probably the case. To give in this 
place the proof of what is now advanced would be an 
anticipation of the thiril part of this essay: let us^ 
dteteibre, return to the influence that hydrogen hasia - 
fht ooikibustion of charcoal in tubes. 

Can hydrogen then, as a combustible body, acce1e-r 
fate tlie combustion of charcoal in tubes? It is not pro- 
bable» as has just been shewn ; nerertheless, it may very' 
likely contribute to this effect, and ev^n ought to do so, 
by a mere mechanical influence, that can scarcely be re<- 
fusj^d it. How is it possible that hydrogen should not 
tender the caibonaceous molecule more apt for motion 
when it is as it were enchased in the bosom of the car- 
bdn^, that it should not render the caAotie lighter, more 
dilatable by heat, and by that' means more ready to 
(^Mibine With oxygen ? Whatever may be the differencs 
betv^eeti hydrogen and cavbone on the scale of dilata-^ 
bility, thi«^ use cannot be considered as foreign to it, as 
the cb^g^oai always possesses a power that combines it 
tery forcibly with that combustible body, atid this onion 
fe j^r^serted even in the most devated temperatures^ 
.This truth Has been so fully sfaemi by the experiments 
of Kii^wan and BerthoHet as to be no longer question- 
Me. So that the hydrogen, especially that portion of 
il which is the most strongly attached to the carbone, 
md the quantity of which is, according to all appear- 
knee, mfuth more considerable than ^atof the other 
iportion, which yields so easily to the slightest heat, tawy 
Very irtobably, in this point of view, coiit»bute to make 
' *• certiuii 
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pertain kinds of charcoal more combustible than others, 
^ki ihe above-mentionQd liituation. How many experi- 
9Qeut8, however, would not idl this require ? Those which 
have bedn begun to be made are Y^exe mentioned. 

To discover, if possible, some proportion between thos,a 
kind$ of charcoal whose combustibility is very different; 
«u&h, for example, 'as those of walnut-tree wood and of 
h^mp, which, according to the table, are as 29 and 10 ; a 
trial was niade to measure the quantity of uncombined hy- 
drogen that could be extracted from them by a red heat 
;iii th6 seme furnace.. In^ conscquei?ce, 100 grains of each 
were submitted to distiUatlon in two small well-luted glass 
retorts, with the necessary precautions to receive the air 
pf thie retorts separat^^. 

The produce of the walnut-tree wood charcoal washed 
with lime has mounted to 29 (cubic) inches, and that of 
the bemp to 36. The first burned miuch slower than the 
seednd, and with a bluetf ikme ; it therefore seemed to 
coAtaiu more gaseous oxyd of carbone than the other ; 
^►ut these' two pifoducts -throw very little light upon the 
point under discussion. There is not, on the one hand, 
a sufficient difference between them to form any positive 
conclusion; an^j on the other hand, the experiments 
do not shew the whole quantity of hydrogen, especially 
that portion ^hich nothing but a strong and long-conti- 
nued heat can separate from charcoal ; so that, in one 
word, spme other method must be adopted. 

The gas emitted by charcoal made of the ever-green 
oak, left, on being analysed in Yolta's eudiometer, a 
quantity of azote, which at the time caused some sur* 
prise. The atmosphere, however, had no share in it, 
for Berthollet has also discovered it in other kinds of 
charcoal. Does this azote, which is only separable by 
Vcwu XVIIL~Second Sebiss. R means 
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means of heat, form a part of that which contrlbut^i to 
the formation of fhe prussic acid. A great mimber oC 
different kiotis of char^al, pulverised and burned iu a^ 
cast-iron crucible^ exhale ammonia unto the end of their 
combustion ; which plainly shews that the hjdrogen diey 
contain, does not in these cases burn alone by itself. 

Let Its not, also, lose sight of the circurastancei tbcrt: 
the mere application of heat to charcoal, when it is coa-^ 
sidered as a means of attaining a valuatkm of the oom<* 
bustibility, will never be able to dispel the clouds whidi 
.envelope the question. For if^ on the xme hand^ the 
principle that appears to impress a gteater degi'eeof 
combustibility upon the carbonaceous molecules tbMi it 
naturally enjoys is separated, yet, .on the other hand, 
there happens an accumulation of several caus^ of aU 
terations, such as hardening^ fritting^ &c* which all 
tend to eiface, in a greater or less degree, those traces 
of uniformity that pure charcoal, like all otheir combM* 
tibles, must necessarily enjoy. So that we must res<^e 
to wait until the progress of the science shall discover 
some other means of discovering tj;ie part that hydxtog^ 
acts in the combustion of cb^coatl, in those cases in 
which it is very evident that it cannot approprisite to it« 
self any of the oxygen pf the saltpetre* 

The difference of specific gravity being also one of 
the causes to which some influence in the combustibility 
of the different kinds of charcoal may reasonably be at<% 
tributed, this would be the proper place to speak of it \ 
but, as no experiments have been made respecting it, a 
few considerations only on this ;poinl can be here men-* 
tioned. 

It is the general opinion, in the manufactories of gun«> 
powder, that light, sonorous^ and brittle charcoii ought 
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Jto be preferred to that which does hot possess these qua- 
lities. The kinds of efaarcoal that possess these qualities 
aune sufficiently ButnerouB ; and it is always easy to pro- 
cure them. Nevertheless, they have never dared in 
France to free themselves, in jthis respect, from the dif- 
ficulty to which a regulation made in 1635 has subjected 
lliein. It may perhaps be instructive to quote the text. 
This Regulation imposes the exclusive use of charcoal 
made of the bourdeine, "because,** it says, "the* de- 
fects of gunpowder aro^e,*' formerly, ^^ in some degree, 
from the manufacturers using charcoal made of willow 
and odier white woods of a bad quality,*' &c. Perhaps 
the suggestions of some alert contractor may have had 
tiia good fortune, to have established this regulation : 
why not ? for, if the willow, and the other white woods, ^ 
ought to be depreciated in the^miiuner we have just 
aeen, it is not vipry evident upon what grounds chiarcoal, 
made of bourdeine, has been able to exalt itself above 
its oompanioiys, or why the preference should be given 
to It. 

Some thinking men of the last centiury endeavoured, 
iM^ever, to get rid of this prejudice. They' examined 
ibe bourdeine, and the other white woods, dn respect to 
the improvement of gunpowder ; but, whatever might 
be Ae knowledge daat they acquired by their labour, the 
Board of gunpowder and saltpetre, standing uporj the 
ground that it woutd not be imposed upon by prejudices, 
has not yet thought it the proper time to attack that re- 
specting the bourdeine, because, independent of a num- 
ber of considerations that need not be mentioned, thdre 
is required, in a matter of this importance, a greater 
number of more fundamental trials, and performed in a 
Brtore solemn manner than has yet been made. 

R 2 All 
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All tbfit has b^en dfpi^bjf Beaume, Morozzi af Turit)|T .- 
a.nd others, may be raul^ed in 'the same class, ^s, Od the. 
Qne hanci, their researches coficerning;^ the qualities of, 
charcoal would not be loolijeja upon by modern cfbemisl^ }? -: 
and on the other, because there are ipme great ob"* 
jections, as will be sb^wni hereafter, to the. most ad- , 
yantagequB results that they obtaioedy w account of the 
jnode of trying the powder, whether b^ ^e mortar, or 
the regulation powder-tryers. 

The English distilled coal (coak), has also beea.^- 
vaunted as an excellent ingredient for making the, best 
gunpowder ; but no notice is here taken of it, because 
the trials that have been made Vvith it are not published^ 
9,nd of course any objections that might he made to the 
trials themselves cannot be examined* ■ ^ 

Therefore, in order to begin the researches which 
this impprtapt part in the history of gunpowder requires, 
^ table ought to be made of a series of different kinds of 
pharcoal in the order of their specific gravity, and on the 
side, their combustion with saltpetre, in order to. dist 
cover wjiat proportion and similarities can be 9bseryed 
betw^^n these two qualities, This examinatioi) composed 
fi part of the plan that was marked out, but it was le^id aside ' 
until another series was undertaken, which wi)l be meur 
tioned immediately, because these tyfo, serifis of ^:^pe« 
:|riments go hand in hand together as to the coUectlpn of 
the materials and the malting of the trials: but.*— f*r*r 
another void ............ easy enough to be filled up. Se- 

yeral pieces of all the kindsi of .charcoal that appeared to 
be necessary to be examined have been b,eg<an ,tQ b§ col- 
lected ; and, until this ^ork can be undertaken, only 
two data can hcr^ be given from the trials with gun- 
|)owder made by tb^ late Cossigni^ a taborious but^ uQ- 

jfortuns^tely 
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- . I&rtiitiately an unsuccessful lif^iiilpe^ on this subject, as* 
he was deficient in the. cdost'-elemehtaiy notions of 
cihemistry. - . • * . ' 

- Among the several kinds of cH^rcoal that Cossfgnl ex* 
amined in regard to the point in view; he found the spe* 
. ^cific weight of that of spindlewood-tree and the hour- 
. 4eine to be as"' 17 and 26, which is a striking difference; 
but yet the different duration of their combustibility 
does not agree with the^e two terms, for they are almost 
• ;liJU)^e in the above table, as they ai'e there quoted 31 and 
iO ; that is to say, these kinds of charcoal, althongh very 
4ifFerent in weight, do not perceptibly difffer in their 
manner of burning with saltpetre ; but as these two facts, 
taken separately, cannot afford the necessary light on 
the subject, it is necessary to pass on to another exami- 
nation that has been already mentioned. 

Whatever may be the substances that alter the purity 
of charcoal, or, in other words, whatever modifications 
of density may occasion the difference of time that they 
take up in burning, it is easy to perceive that these dif- 
ferences may be considered as to their effect in respect 
to the economy of fuel. If the detons^tion of the diffe- 
rent kinds of charcoal with saltpetre affords a method of 
ascertaining their duration, why should we not apply 
this scale of valuation to all the kinds of fpel used in 
Europe ? It was indeed intended to puraue this exami- 
nation with the specimens that had been begun to be 
collected. 

Several artists, such as those employed in making 
steel, refining, small and large foundery, and the heat- 
ing of stoves in all kinds of manufactories^ have learned 
to distinguish the kind of charcoal that is the most pro- 
pejr for their |>iil|>ose, It has been already shewn, that 
. . they 
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they have learoedi in those parts of Spain which do not 
possess any fossil coal, to distinguish the charcoal that 
lasts the longest time in the forge ; but, notwithstanding 
this knowledge, which is indeed as vague as the re- 
peated trials by which it was acquired, our artists are 
still ignorant of the proper method of finding the true 
valuation of their duration, and of course of their real 
intrinsic value, paying no attention to those causes that 
vary their price ui trade. It would appear, from the 
above, that the trial of charcoal with saltpetre might 
afford thi^ valuation with sufficient precision. The oon^-i^ 
bustion of charcoal in the open air is 5f itself only a 
prolonged detonation, and the chemical action that it 
exercises upon the oxygen condensed in water, in hy- 
peroxygenised muriates, in saltpetre, in oxides, ,&c« 
certainly do not differ from those that it e^cercises o|i tb^ 
atmospheric oxygen. Causes, effects, results, ajre fhey 
not all alike in the two paethods of burning ? Bvi(s: on 
the other hand, detonation in tubes affords a facility of 
circumscribing the progress within satisfactory lio)^.^^ 
it can be subjected to a comparison of which no othef 
kind of combustion is susceptible, as a great number of 
obje^tious may, as is easy to be conceived, be made 
against the comparison of different kinds of charcoal by 
burning them under vessels filled with watev, in or^er tp 
cjiscover what q^iantity of water they ^au evaporate i^ ^ 
given time. 
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Intelligence relating to JrlSy Manufactures^ t(c. 

(Authentic Conimuttivt(,Hon8 for this Department of our IFork wiU 
, be thankfully received.) 

Trial of a Patent-rights 

Court of JSin^ t Bench — Thursday^ December 181Q. 
Baikbribge v. Wigley* 

X HE PlaintijQP and Defendant in this ;case were botl^ 
ipusical instrument-^makers^ . The action was brought for 
an infringement of the PlaintiflF's patent^right, of exclu«- 
rive making his improved ^a^tfo/^/. The Plain tiff 'a speci- 
fication stated, ^hat he had improved the flageolet, by 
perfecting notes which were before imperfect on the old 
instrument, by giving it a power of producing notes not 
before to be produced on the. old instrument; and also 
for rendering the fingering of it less complicated, inas- 
much, as on his improved instrument cross fingering wa* 
avoided, and the notes were produced by raising the 
fingers in succession, and in their natural order. Ano- 
ther improvement, resulting from this mode of fingering, 
was, that the music might be pricked as easily by cypbers^ 
as by the musical characters. The specification then 
set out the mode by which this was effected, which was 
by additional keys, by varying the position, and altering 
the dimensions of some of the finger-holes. Spme ob- 
jections were taken to the specification 5 but Lord Ellen- 
borough held that the specification was only the modus 
operandi; and in order to ascertain whether that wiis 
good or not, would be to call competent workmen, ^d 
to ask them whether they could make the instrument by 
the mode therein specified. Two witnesses, Mr. Sharpe 
the flageolet player at the Opera House, and the person 
^ho played the same instrument at the Lyceum, were 

called 
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called, to describe the improvements of the PlaiittiffV 
patent instrument. They both described it as a great 
improvement In the old instrument C natural on the 
third space was so imperfect and discordant a note that 
they always transposed music into another key to avoid 
it By the patent flageolet also'they. could go as high as 
double F, which- was a n^e beyond the compass of the 
old instrument It did not, however, appear that it pro> 
duced any other new note. 

Lord Ellenborougb held, that this would be fatal U> 
the patent, the ground on which h was granted having 
failed ; the consideration on which bis Majesty was in* 
dnced to grant his patent not being, truly "stated ;* it was 
granted on the faith that the Patentee had truly stated 
the grounds on which he claimed that exclusive privi- 
lege. It* was here stated that the Plain ti^ had^ by his 
improvetnent, given newitotes to the instrument, whereas, - 
in "fa<*t, he had produced but one new note. 

His Lordship having intimated this opinion, the par- 
ties,- after a short consultation of the counsel, came to a 
comprcxnise.: It was agreed to withdraw a juror, by 
whieh iboih sides pay their own costs, and the JPlaintiff 
undertook to bring no new action. 

List of Patents for Inventions^ Xc. 
(Continued from Page 64.) - 

JL ETER Brown, of Henrietta-street, Covent Garden, 
in the county of Middlesex, Gentleman ; for an improved 
construction of buoys for ships or vessels, and for moor-* 
ing chains, or similar purposes. Dated September 26, 
13 10. Specification to be enrolled within six months. 
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Spec^caiion of the J^atent granted to Simeon Thompson, 
/ of !Maddox.--streety Hanovet-siquarey in the County of 
. AfiddleseXf Geniieman ; for a Machine or Machinery 
for. raising y lowering ^ drawing, driving, feeing, im* 
- fressingfi or morving Bodies, Substances, Materiab^ 
Fluids, Articles, or Commodities. 

Dated March 20, 1809. 
With an Engraving. 

X O all to whom these presents shdl come^ &c. 
Now KNOW YE, that in compliance with the said proviso^ 
I the- said Simeon Thompson do^hiefeby declare tlmt the 
nature of my said invention, and the manner in which 
the same is to be performed, are particularly described 
and^scettaihed as follows ; that is to say : 

In'the dilating hereunto annexed, the lines A A> fig^ 1, 
(Plstte VII.) denote certain parallel ropes duly stretched 
and- secnired, br certain leading pieces or »Uder9> placed 
if&f the purpose of steadily conducting a seat or carriage 
G, in whieK a^inan can or may sit isind descend- frou&^tb^ 

Vol. XVUL—Second Series. S upper 
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upper to the lower points of the said ropes, leading 
pieces, or sliders. And the said ropes, leading pieces, 
or sliders, may be either perpendicular or inclined in 
the positions thereof; but I find it most convenient 
to give an inclined position to the same, in an angle of 
about twenty degrees from the perpendicular. And I 
secure the said carriage by connecting the same unto 
the said ropes, leading pieces, or sliders, by rings or 
loops, or bearing parts, of such form and figure that the 
said carriage shall be confined in the descent and ascent 
therepf. And farther, I connect the said carriage to 
and -with the weight or counterpoise^ or place of re- 
action, represented by the letter £, to be either raised, 
lowered, or suspended, or at which or where the in^ 
tended work or operation is to be done and j>erformed, 
by means of a rope or chain, or other flexible material, 
passing over the wlieel, pulley, or sheeve D ; and B B 
represents a ladder, or steps, or shrouds, for the work* 
man or workmen to ascend. 

And the manner of using or working the said machine 
or machinery is described as follows: The workman 
ascends by B B, and places himself in the carriage C, in 
^hich his weight (by preference) forms nearly an equili-* 
brium with the weight £ (which may be imagined to be 
a brisket of coals). In this situation, by a moderate ex* 
ertion of his arms, either by taking hold of the leading 
ropes, or of a rope passing downwards for that purpose, 
he causes the carriage to descend briskly, which at the 
same time brings up E. He then quits the carriage, and 
at that time E, (which we sup][>o$e to have been emptied 
by another assistant, by reversing it or otherwise,), being 
somewhat heavier than C, descends again, and raises C 
to its first situation \ and by the time £ is again filled, 

the 
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tlie workman is ready at the top of the ladder, where he 
enters the carriage, and raises a second load; and in 
this manner the work may be continued at pleasure. 
And the said work may be performed by two or more 
. workmen ascending and descending in succession by 
means of the same ladder, or, if more convenient by 
more ladders than one. And in case it should be de* 
sired that the body E should be lifted through a greater 
space than is to be ascended by the workman upon B B, 
the same may be effected by fixing D higher, and caus- 
ing t^o carriages to descend in succession along the 
ropes or guides A A, or otherwise, but not by preference. 
The rope D E may b6 wound on a barrel, and the rope 
D C on another, or smaller barrel, both on the same 
axis. ' • 

' And farther I do declare, that the said machine or 
machinery is applicable to drawing, driving, forcing, im- 
pressing, or moving bodies, substances, materials, fluids, 
'articles, or commodities ; and that in such applications 
and uses of the same, no other variations in the con- 
stroction, connection, and working thereof will be need- 
ful, but such as may and can with facility be made by 
any person of competent skill in the ordinary course of 
mechanical works and operations. 
Ju witness whereof, &c. 



Observations by the Patentee. 

The vulgar objection to this plan is ascending the 
ladder. It is its chief recommendation, for it is the 
easiest medciod of raising a wieight ; and the truth of this 
assertioii will be ascertained from the following states 
meat* . , 

' .82 If 
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If it be required to raise a^sackdf cord, a basket itf 
coa^s, or any other. equal weight, to.- thci .height of forty 
feet (more or less}, no method can be tio easy to the 
person who isrto raise the weight as to ascend stairs Or 
a ladder uQincumbered, and to raise the sack,. &c. by his 
own weight. . By no other exertion of hisrown, nor by 
the assistance of any mechanical pQwers, can be perforoa 
the same operation in the same time^ It must, cons^r 
quently, be the easiest method of raising a weight, or it 
could not be done in the shortest tim^ If i4;,i& easier i« 
one operation, it must be equallytsoin any ouoiber of 
operations. If: it i^ easier for qne qaan', it mn$t bo equally 
so where auy number of paen ©an, beeroployed to wciric 
together in raising of hes^yy . weights, atid where thb 
principle can be iptroduced. If it is easier, it must be 
cheaper. The labour consists in ascendi^ ,t^'e ladder ; 
and in this exertion the man?s muscular powers ftre: aU 
in action at the same time, npt.partially useci;SMi in m9fit 
other mpdes of raising weights. His strength jm^ybe 
combined with his gravity in hi|(; descent, anil is oppOfted 
by the 'Jeast possible frictioq. He cannot- work with 
greater advantage* , . ,. 

Desaguiiers states th^ mMi^l^nl of a lEff^n's pi^wer to 
be as under: 

1 Man....500 Pounds...^l2 Feet 1 MiautJe. 

The weight raised was water in a bucket: The man, 
who was very powerful, ascended stairs with a weight 
, about his person, which, together with hfe own, was 
'^qual to the water, and placed himself oh or in an 
empty bucket, which n was suspended by a rope passing 
:OTer a pulley, and fastened to die bucket oontatniagthe 
.water below, and raised it in. the time. The man waa 
so exhausted that be could not repeat the operation. 

The 
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The fallowing experiment has often baen exhibited 
by the .present iiiventioa : 

1 Man.... 1500 Pounds.... 12 Feet...,l Minute. 

And this difference arises from the man's strength being 
cooibined with his gravity, and the facilities which the 
two parallel ropes afford him, to gain velocity by a slight 
exertion of his arms, to arrest his descent, -and qi^pkly 
to re-ascend the ladder. ... 

If a man weighs 14 stone, or 196 lbs, and ascends the 
laddec eight times in the minute, (which almost any ac^ * 
tive man may do,) i^ \s clear that he can raise eight 
times his own weight, 1568 lbs. 

The steps of the ladder being one foot apart of each 
other, (that stride being found most agreeable tq the 
labourers,) if a man ascends as slow as possible, /that is 
at the rate of one foot each secon^i he will, ascend gve 
times in the minute to the height x>i twelve feet ; and jf 
he weighs twelve stone, or 168ibs. (the average weight 
of a labouring man,) he will raise \m weight five timi&s^ 
or S40 lbs. in the tinie. He will probably, consume tfixx 
seconds in ascending, and one or two seconds in de-- 
sceirdiog ^and raisin[g the weight ' He^ cannot , work 
slower. Applying this ifate of work, the res^dt of .pne 
man's power, for one hour, in raising: qf the iinderT 
mentioned articles wil} be, . * . . . 

Coals ..., 1.0 chaldrons........20 feet. 

Malt, barley, oats, &c. 90 quarters ....20 

Bricks 6,000 ^20 

Water 3,000 gallons .20 



Halving the weight when doubling the distanoe. 



The 
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The following weights have already been raised : 

Men. F^et Hoars* Mia« 

Coals * 240 chaldrons....3....8| to 21.. ..17 7 

Bricks t.... 22,000 '....2....40 ?$ O 

Ditto..... 6,000 2....40 1 O 

Ditto.. 1,500 2....40 ....; 12 

There are four men employed to raise a basket of 
coals on the river Thames, and six on many parts of the 
coast. It has hitherto been found impossible to establish 
or even to try this plan on board of any collier in the 
river Thames. It has been used at Brighton, where one 
of Messrs. Lashmar^.s ships was discharged by it a few 
weeks since, with four men short of the usual complex 
ment, and in rather less than the usual time. The four 
men working in the hold could not fill the basket faster, 
or the vessel would have been discharged in half of the 
usual time. The two men who worked .the machine 
Waited nearly half of the time for a supply, and could 
have raised twenty chaldrons per hour instead of twelve, 
liie quantity with which they were supplied. It is in- 
tended to increase the number of men in the hold to 
six on the next trial. • ■ '* 

This 'plan has been established at the East India 
Docks for nearly twelve months, where all the Indiamen 
are discharged by it. The first ship, on-board of which 
it was tried, was the Fort-William, laden with bales of 
cotton, and weighing about 2| each. The bales were 
raised by two men only. The Porpher was delivered at 
the same time by the old plan, and contained a similar 
cai'go ; each bale was raised by six men. 

* The coals in baskets similar to those used on the river Thame?, 
t The bricks (two bods) about t>iirt j^four at a time; 

From 
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' FixHOd the Fort-William 5532 bales were delivered in 17 days. 
Erom the Porcher -5022 in 20 dajfs. 

Leaving an advantage of four men, three days, and a 
surplus of 5 1 bales in favour of the Fort-William. The 
men who raised the bales on-board of the Fort- William 
stood still nearly half of the time, as the weighers could 
not pass the bales quicker through the scales. The men 
who raised the bales from the Porcher were fully em- 
ployed, and exerted themselves to the utmost, with the 
hope of preventing the establishment of the new plan. 

The principle of this invention may be applied, and 
will be found equally useful, in pile-driving. 



This plan has been offered to the City of London in a 
memorial, which was presented early in the late year 
to the Lord Mayor and Court of Aldermen, of which 
the following is a copy : 

Sheweth, That your Memorialist has invented a me- 
thod by'which the labour and expense of two men may 
be saved in raising the basket on-board of colliers, which 
saving will amount to 15,000/.* per annum^ according 
to the present allowance of 3^. per score chaldrons each 
man: 

That the machine is simple, fixed with gjreat facihtyi 
and perfectly safe in its operation : 

That two men have already raised 240 chaldron of 
coals, by the use of this machine, in seventeen hours and 
seven miiiutes, without changing, and have niade an 

* The wa^es of the men have been increased since this period i 
and as the dimijiution of men has been csonfined to two, bat would 
probably extend to three in many of. the smali sbipf, the saving 
wonld now amount to 80|000^. per annum* 

( affidavit 
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affidavif of the same before the Kigfat Hon. the late Lord 
Mayor, of which the followhig is a copy : 

London 1 Hugh Rossiter arid John Stokes, scaffold- 
to wit. J men, and both employed until within the 
last three months at the new Theatre Covent Garden, 
severally make oath and say, that on Saturday, Sep- 
tember the 23d last past, they raised, to the height of 
forty feet, 22,000 bricks in seven hours and a half by 
one of the machines fixed next to the comer of Duke- 
street, Lincoln*s Inn-fields ; and that they have since 
raised 240 chaldrons of coals in two days, in the follow- 
ing manner : 

Chaldrons. Honn. Min. 

First day .150 in 9 

Second day 90 in. 8 7. 



240 17 7 

Beginning at eight feet and a half and ending at twenty- 
one feet, the depth of a ship^s hold. 

„,. X , ^ Hugh Rossiter. 

Witness, John Payne. , , ^ , , . , 

'^ John + Stokes, his mark. 

Sworn at the Mansion House, London^ October 7, 

1809, before me C Flower; Mayor. 

Your Memorialist humbly conceives that the before- 
recited affidavit is a complete answer to any objection 
or opinion which may be urged against this method ; 
the- quantity of coals therein stated being greater than 
was ever raised by any four men to the same height and 
in the satme time. 

Your Memorialist proposes to give to the City of Lon- 
don the use of his patent, on ^he condition that a part 
of the saving arising from it may be devoted to a fund 
for bettering the present, and gradually improving the 

future^ 
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fiitura condition of the men, and eventually of esta* 
blishing some asylum or provision for them and their 
^ikmilies when age or accident may have disable them 
from working. 

Your Memorialist is informedl, that the men have not 
at present any common benefit society. 

Your Memorialist begs leave to suggest that this fand 
will be supplied by its own members, who will feel an 
interest in their saving, and provide by the energies of 
manhood, for the infirmities of old age, without apply- 
ing to the parishes as is the case at present. 

Your Memorialist further observes, that any man may 
work by this plan, no drilling being required, and as it 
is merely an improvement of the ola principle, it should 
BOt be regarded like the substitution of any other power, 
for that of man ; such as a steam-engine, horse power, 
&c.,&c. 

It is riot the wish of your Memorialist to obtrude his , 
plan on the men, nor to take any part in the dispute 
respecting an increase of pay, either now or at any 
other time ; but humbly to solicit this Honourable Court, 
after wi^igl;ling the proposals herein contained, to re^ 
eommend its adoption to ^he men, and to explain the 
advantages they will derive from it. 

The work being considered a preferable kind of work, 
your Memorialist conceives that this Honourable Court 
will at all times have a controul over the men ; and that 
i^ may hereafter be considered a favojur to be admitted 
into a gang, and a member pf such a society. 

Your Memorialist qonsiders that to promote the com- 
fort, to improve the conditioi^ and to regulate the, con- 
duct of a most useful body of men in this metropolis, 
ty nieans so salutary and certain, and eventually to extin- 
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gutsli the iippveheniionf, otwrnt the possibility^ of a re<^ 
cnrrence of those jfcyents which have often been attended: 
yfn^ evil conseqaeDcea, and are at aU times to be con-* 
templated with alarm, cannot' be a matter of indifference 
either to the government of the country, or to an en<* 
lightened magistracy. 

Your Memorialist does not wish or require, either for 
the men or himself, any advantage or remuneration, hut 
what will accrue from his plan, the distribution of. which 
he will leave to thig Honound>le Court 

. Maddox-streetj it 10. Sim£ON Thompson. 



Specification of the Patent granted to Bryaiy Donkin, 
of Fort'-placf, Bermondsey, in the County ^ Surrey^ 
Gentleman ; for a Pen on a new Construction. 

Dated March 14, 1808. 
With Engravings, 

JL O all to whom these presents shall come, &c. 
Now KNOW VE, that in compliance with the said proviso, 
I, the said Bryan Donkin, do hereby declare that my 
said invention is described in manner following; that is 
to say : Instead of making my pen with its sides or those 
parts which are situated on each side of the slit, cyUn-^ 
drical or circular, with regard to any section supposed 
to be nearly at righi angles to the direction of the 
length thereof, as the said sides or parts are formed in 
&1I pens hitherto made, whether out of quills or any 
Other materials : I do make the said sides flat or nearly 
00, in order* that the same may easily and pleasantly 
spring back from pressure when used,, and readily raw 

turn 
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^ifr9 to th^ir fost sitMaiion^ itbaieyet tt«y .be the Am^ 

nalure, or description of the cbaractei^ of the writing 

tbefemth to be perforned* And 1 do i»ake the aioA 

sides ot parts separate and diatinci horn each otbor, a» 

represented in (Plate VII') Fig. 2. ^nd do aftervfarda 

put the saoie together into a tube or pipe or other filb 

req^ptaole ; and the caid sides being applied to each 

other in an angular position, as represented i» the tfle« 

tkm at Fy do constitute a pen as shewn ith Vig.. ¥» v^beKe 

A represents the points^ ftud C the tube into ividiich tihift 

said si^es are inserted. Or otherwise I do milhe the laicl 

sidcis or parts of my said pen of one eeliire pipoi^ te m 

Fig. 4, (still preserving the flatness instead id Jbhe usual 

cylindrical form,) where A A represent the sides with a 

slit between the same ; and by bending the said piece 

to the proper ahgle^ and affixing the same to a tube or 

pipe^ Off (ithsrfit rec^epttetey do for tn a pen of the saio[i 

$hape or ' farm as repre^nted in Fig. A* And for the 

{purpose of obtaining a Taxable degree of hardness to 

my.lK^td p^n,: when its mdes or flat part$ Are made either 

fgf onsT'orvtviliopioces, Ido insert the said sides when 

affixed to a pmp« reeeptadiO) as de$ctsbed above, into 

a tube or pipe, as represented in Fig. 5 ; and in this 

outer tube the pen may be drawn backward or forward, 

so as to alter the stiffness} of the springs by suffering a 

less or gjreater part of the sides to protrude beyond the 

support of the outer tube at £ : and F represents an 

end section^ where the dark shaded parts^ denote ^f 

aperture through which the said sides orpait^ are 

tbrusC Or^ ra|»tahkagre3iter or less degree of ^a^ 

ticity> by introducing two pieces of wire of ah ap^Or 

priaite shape into the- t^avity forn^ between the <A^ 

la^dS'Cif the pea imd the outer tubci as U ^bewai&th^ 

1' 2 section 
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section at G, which give less or more elasticityi of in 
other words, make a softer or harder pen as they are 
drawn backward or forward upon the sides. And, I do 
make those parts of the flat sides opposed to each other 
and forming the slit of the pen, rather thicker towards 
the points in order to prevent the pen from spattering t 
this is shewn in Fig. 6, where A'B represents one of the 
tides ia3ring flat, and C D as seen upon its edge, in each 
of which ab denote the part which is made thicker. 
And I do make my said pen according to the cohstmc- 
fion hereinbefore described, of steel, brass^ silver, gold, 
or platina, or any other metal or material, 6t and pro-* 
per for making pens. 

In witness whereof, &c. 



Spec^kation of thePatent granted /d David Mathews, 

s of Rotherhithe^ in the County of Surrey^ Enghicer ; 

for an improved Method of constructing and building 

Locks with an inverted Groin or Gotkic. Conic Arch^ 

also an improved Form ff the GateSf and an improved 

. Method of opening and shutting the same. 

Dated September 7, 1810. 
With a Plate, 

JL O all to whom these presents shall cqme, &c. 
Now KNOW YE, that in compliance with the said proviso^ 
I the said David Mathews do hereby declare that the 
nature, purpose, and object of my said invention, 'here- 
inafter particularly described, is ^in t^ first place to 
render the construction of locks and lock gates less ex- 
pensive than heretofore, to diminish the pressure of the 
Water upon the gates, to render the locks less liable to 

be 
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be bl6wn up, and to work the gates with less labour thair 
hath heretofore been used. And I do also declare, that 
my said invention, and the manner in which the same 
is to be performed, is particularly described and ascer* 
tained in and by this instrument, and the drawing there- 
unto annexed ; that is to say : the form of each of the 
lock gates, instead of being as usual square or oblong, ^ 
having the upper and lower edges parallel, will be such 
that Ae depths of the gates will increase from the hang- 
ing post to the meeting post, making the lower edge a 
straight line or a curve descending from the lower end of 
the hanging post to the lower end of the meeting post, 
as in (Plate VIII.) Fig. l, where A B C D represent! 
one of the lock gates ; A B the hanging post, D C the 
meeting post^ B & C the line formed by the lower edge 
of the gate, and A a C the^iine formed by the section 
of the body of the lock parallel to the gate; by this 
means the construction of the gates is less expensive, 
firotn their not requiring to be equally sti^ong and not tak- 
ing so much timber ; also the pressure against the gates 
is much diminished, on account of the surfiu^e e^i^pos^d 
to the fluid being less than hath heretofore been ; and 
by that means the pressure against the side walh is also 
less than in the case of the comtnon lock gates. The 
gates will shut against a sill in the form of the lower 
edge of the gates, which sill will project a little way 
beyond the termination of the body of the lock, so as to 
receive with the hollow quoins the whole pressure of the 
gates. 'The body of the lock will terminate on each side 
in a plane parallel or nearly so to the gate on that side 
ivhen shut, at a convenient distance from the gate, as in 
Fig. 2, where O F C E represents the termination of the 
liody o^ the lock, parallel or nearly so to the gate M ; 

P 
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P G A D^ the termination of the body of the lock pa«« 
rallel or nearly so to the gate N ; K I is tbd part of the 
sill projecting a little beyond the plane O F E C, to re^ 
ceive the pressure of the gate M ; H I is the part of the 
sill piojecting beyond the plane P G A D, to receive 
the pressure of the gate N ; the front of the sill is re- 
presented'by the black line K I U ; the two parts of the 
sill form a groin arch. The lower edges of the gates. 
Instead of running on a platform as usually constructed^ 
will move a little above a surface of brick or stone^ 
which in form has the figure which is swept out by the 
lower edges of tlie gates in openingi but is placed a 
{ittle below tbem. In the Fig« 1. if m » be a line a little 
below the' lower edge of the gate^ and having exactly 
the same form, and m o be the^ axis on which the gat^ 
turns produced, the surface above-^mentioned will bQ 
for the gate A B C D the surface traced out by th^ 
line m n^ if tbepl^ne mnv revolve about m o^ and in 
$be same way for the other gate. If the lower e^ge of 
the gate be in a straight line it will be a regular conical 
surface^ if a curved Kne it will be a curved conical surr 
foce } by this means the body of the lock and the i^U 
form an arch terminating in the groin arcb^ the strength 
of which is opposed to any effort of the water to blow 
up the lock, and the construction of the conical or 
curved surface renders it unnecessary to make a plat- 
form, in the usual way, which is a considerable saving of 
expense. Upon the above^mentToned surface a circulajr 
rib of iron is raised, having the same centre with that o^ 
;which the gate turns ym which rib. the g^e will turn bjr 
aeans of fi roller. The rib will be most conveniently 
placed, so as to be always under the oentre of gravity 
of the gate^ and motion will be cojumfuiiGated to the^ g^ 

^ by 
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by meant of a pinion and rack segment, whose centre 
will also be the centre of the gate's motion. One end of 
the ra^k segment will be fastened to the back of the 
gate, the other end will run into the wall hy means of a 
culvert^ having a corresponding circular direction to 
meet the pinion^ which will be turned by a capstan at 
the surface of the ground. The rack may be fastened 
to the bottom of the gate, and may be supported by 
rollers running on the circular rib, continued into the 
wall as far as is necessary ; or the rack may be fastened ' 
to the centre of the pressure of the gate, and may be 
constructed of wood and iron, or iron cast hollow, so as to 
be as near as may be of the specific gravity of the water,' 
Id Fig. 3, A B represents a section of the gate at the 
place where the rack segment is fastened ; p D is the 
rack segment; C fastened to the gate ; and the end D 
running into the end of the culvert, and meeting the 
pinion £ placed below the surface of the ground ; A B F 
represents the conical surface a little below the lower 
edge of the gate ; G H represents the other gate half 
open.^ in Fig. 4, A B C D represents the culvert run- 
ning circularly into the ieces^ wallin which the rack 
segment moves, or a b e d will represent the same when 
the rack segment is applied higher up in the gate. Fig. 
5 represents the appearance at the surface B C ; CD 
the gates shut ; A and n the shafts of the spindle vi^ich 
connect the capstan and pinion. Fig. 6, represents the 
capstan druns-head, bars, spindle, and pinion, G being 
the pinion. Or the motion may be communicated by sub- 
stituting for the rack segment, an iron segment of a cir« 
cle with a chain to it, and passeid once round a roller, 
which in the place of the pinion C, ribbed vertically to 
create motion. This chain is to be sunk in die outer 

edge 
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edge of vibe iron segment, to prevent its ussuming the 
form of a straight line. In Fig. 7, part 1, A B repre--. 
cents a rib of the lock gate ; C, the place where the 
iron segment is fastened to the gate ; C F £ the iron 
segment ; c/ D e the chain running once round . the 
roller D. In Fig. 7, part 2, the capstan, spindle^ and 
roller are represented ^ ^ is the roller with the chaia 
passed once round it By both these modes fewer hands 
will be required to work the gates than according to the 
old method. 

In witness whereof, kc. 

On some Exotics which endure the open Air in Devonshire, 
By A. Hawkins, Es<i. 

From the Transactions of the Hortjcultural 
Society of London. 

X HOUGH I have no knowledge of the Horticultural 
Society but through the medium of extracts in the last 
lilonthly Review, (which first informed me of its exist* 
ence,) yet struck with your " Hints respecting the pfopev 
Mode of inuring tender Plants to our Climate^'' and re-- 
~ siding in the very warmest part of England, (the South 
Hams of Devonshire, of which I am a native,) within 
view of an inlet of the sea, I am led to state to you 
some factSjit that, perhaps, may not be wholly unworthy 
of notice* 

In October, 1795, a Camel^a Japonica was planted 
here, among other shrubs, in the open ground ; it has 
stood every winter since, without the smallest shelter, 
thrives well, and has never had a branch or leaf ^ijur^d 
by the weather; it is now about four feet high^ tbe size 
•f a gooseberry busb^ but has not flowered 

Two 
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* T«ro plants of the Fcchsia CoccoirEA were planted 
l^bottt four years >go Qnder a brick: wall, facing i^e 
'Sfoutb. At firgt tbe bifanches suffered' by the frost, but 
they put forth aeW shoots^ in the spring, with mu;ch 
strength, and have flowered well every summer. During 
the two la^ y^afs I Wias absent^ but I understand that 
only the extremities of the branches wene injured^ and 
they l^ave always flowered in grekt perfe^on. . 

Some plants of the Soi^num Pseudo CaJ>sicum, or 
Amomum Plinii, are also undeir a brkk wall, (but not 
nailed against it,) which have stood many years, and 
only a small part of the very extremities of their branches 
bas been injured by frost. 

Myrtles of every kind (even the double-blogsomed 
and orange) do exceedingly well in the open ground, 
though tlie Silvery from the richness of the soil, ^loon 
t>ecomes plain. 

The BuDDLEiA GloboSa likewise stands the climate, 
and some of the plants are ten feet high, spread yride, 
and make a handsome appearance. One of them is 
placed in a situation ^open to the North-east winds, 
where the ^un cannot shine during the short days, yet it 
has stood there since 1794, and never had more than 
the extremities of the branches hurt. 

About two miles from my house is the small sea-port 
town of Salcombe, juSt between those two welUknown 
{Joints, the Prawl and Bolt-head; the latter of which is 
in the parish whence this letter is written, a place that 
the sea washes on three sides. Perhaps of all spots in 
the British isles, Salcombe is the very first for climate 
and shelter. The celebrated Hoctor Huxham used to 
call it the Montpellier of England. In 1774, a large 
American Aloe, only twenty-eight years old, and which 
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had alwuyi stood in the open ground, without corering, 
flowered thete ; it grew to the height of twenty-eight 
feet, the leaves were si^ inches thick, and nine feet in 
length, and the flowers^ on foity-twa branches, innu- 
merable. 

Several plants of the Verbena TEiPHViJUA are grow- 
ing at Salcbmbe in the c^n ground, and are now six 
feet high. I hav^ not tried any of them myself; but as 
I expect to be more at home in fature, than for some 
years past, I shall not fail to add this plant tb those texi- 
der shrubs already growing around me. 

Oranges and Lemons, trained as peach trees against 
walls, and sbehered only with mats of straw during the 
winter, have been seen in a few gardens of the South of 
Devonshire for tbese hundred years. The fruit is as 
large and fine as any from Portugal* Some lemons, 
from a garden near this place, were about thirty-five 
or forty years ago presented to the King by the late 
Earl Poulett, from his sister Lady Bridget Bastard, of 
Gerston ; and there are trees still in the neighbourhood, 
the planting of which I believe is beyond memory. The 
late Mr. PoUexfen Bastafd, (uncle of the M. P. for 
Pevon,) who had the greatest number of oranges and 
lemons of any one in this county, remarked, abov^ 
thirty years since, (what tends to confirm your experi- 
ments,) that he found trees raised from seed^ and inocu« 
lated in his own garden, bore the cold bettec than 
oranges and lemons iinported. 
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Jkcsearches on the oxymuriatic Acid^ its Nature and Com" 
binations ; and on the Elements of the muriatic Acid. 
With some Experiments on Sulphur and Pho^phoruSy 
made in the Laboratory of the Royal Institution. 

By H. Davy, Esq. Sec. R. S. Prof Chem. R. I. F. R. S. E. 

(Concluded from Page 103.) 

JL HE compound formed by burning phosphorus in 
oxymuriatic acid, is in a similar relation to water : if 
that substance be added to it, it is resolved into two 
powerful acids; oxygen, it may be supposed, is fur- 
nished to the phosphorus to form phosphoric acidw by* 
drogen to the oxymuriatic acid to form common mui^atic 
acid gas. 

None of the combinations of the oxymuriatic acid with 
inflammable bodies can be decomposed by dry acids ; 
and this seems to be .the test which distinguishes the 
oxymuriatic combinations from the muriates, though 
they have hitherto been confounded together. Muriate 
of potash, for instance, if M. BerthoUet's estimation of 
its composition approaches towards accuraey, when ig- 
nited, is a compound of oxymuriatic acid with pot- 
assium ; muriate of ammonia is a compound of muriatie 
acid gas and ammonia, and when acted on by potassium 
it is decompounded : the oxymuriatic acid may be con- 
ceived to combine with the potassium to form muriate 
of potash, and the ammonia and hydrogen are set 
free. 

The vivid combustion of bodies in oxymuriatic acid 
gas, at first view, appears a reason why oxygen should 
be admitted in it ; but heat and light are merely results 
of the intense -agency of combination. Sulphur and 
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metals, alkaline earths and acids become ignited during 
their mutual agency ; and such an effect might be ex*- 
pected in an operation so rapid as that of oxynitiriatic 
acid upon metals and inflammable bodies. 

It may be said, ' that a strong argument in fiavonr of 
the hypothesis, that o^ymuriatic acid consists of an acid 
basis united to oxygen, exists in the general analogy 
of the compounds of oxymuriatic acid atfd metals, to the 
common neutral salts ; but this analogy, when strictly 
investigated, will be found to be very indistinct, and 
even allowing it, it may be applied with as much force- 
to support an opposite doctrine, namely, that the neu- 
tral salts are compounds of bases with water ; and the 
metals of bases with hydrogen ; and that in the case of 
the action of oxymuriatic acid and metals, the metal 
furnishes hydrogen to form muriatic acid, and a basis 
to produce the neutral combination. 

That the quantity of hydrogen evolved during the 
decomposition of muriatic acid gas by metals is the 
same that would be produced during the decomposition. 
of water by the same bodies, appears, at first view, an 
evidence in favour of the existence of water in muriatic 
acid gas ; but as there is only one known combination of 
hydrogen with oxymuriatic acid, one quantity must 
always ^ be separated. Hydrogen is disengaged from its 
' oxymuriatic combination by a metal, in the same man- 
ner as one metal is disengaged by another from similar 
combinations; and of all inflammable bodies that form 
compounds of this kind, except perhaps phospliorus and 
sulphur, hydrogen is that which seems to adhere to 
OKymuriatic acid with the least force. 

I have caused strong explosions frpm* an electrical jaf 
to pass through oxymuriatic gas^ by means of points of 

platina^ 
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platina, for several hours in succession ; but it, seemed 
not to undergo the slightest change. 

I etectrised the oxyoiuriates of phosphorus and sul- 
phur for some hours by th^ power of the Voltaic appa- 
ratus of- 1 000 dojuble plates ; no gas .was separated, but 
a minute quantity of hydrogen, which J am inclined to 
attribute to the presence of moisture in the apparatus 
employed ; for I once obtained hydrogen from Libavius'd 
liquor by a similar operation ; but I have ascertained, 
that this wa? owing to the decomposition of water ad- 
hering to the mercury : and in some late experiments 
made with 2000 double plates, in which the discharge 
was from platina wires, and in which the mercury used 
for confining the liquor was carefully boiled, there was 
no production of any permanent elastic matter. 

As ther«; are no experimental evidences of the exist- 
ence of oxygen in oxymuriatic acid gas, a natural 
question arises concerning the nature of these com- 
pounds, in which the muriatic acid has been supposed to 
exist, combined with much more oxygen than oxymu- 
riatic acid, in the state in which, it has been named by 
Mr. Chenevix, hyperoxygenised muriatic acid. 

■ Can the oxymuriatic . a(r»£/ combine either with ox- 
ygen or hydrogen, and form with each of them au 
acid compound ; of which that with hydrogen has the 
strpngest, ^nd that with oxygen the weakest, affinity 
for bases ? for the able chemist to whom I have just re- 
ared, conceives thathyp^eroxymuriates are decomposed 
by .myriati^. apjd. Or, is hyperoxymuriatic acid the 
ba^is of all this class of bodies, the most simple form of 
this species of matter ? 

The phenomena of the composition and decomposi- 
tion of the hyperoxymuriates may be f^pbiped oi^ 

either 
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either of these suppositions i but they are mere suppo^ 
sitions, unsupported by experiment. 

I have endeavoured to obtain the neutralizing acid, 
which has been imagined to be hyperoxygenised, fironi 
hyperoxymuriate of potash by various modesi but uni* 
formly without success. By distilling the salt with dry 
boracic acid, though a little oxy muriatic acid is gene- 
rated, yet oxygen is the chief gaseous product, and a 
muriate of potash not decomposable is produced. 

The distillation of the orange- coloured fluid, pro« 
duced by dissolving hyperoxymuriate of potash in sul* 
phuric acid, affords ouly oxygen in great excess, and 
oxymuriatic acid. 

When solutions of muriates, or muriatic acid, are 
electrised in the Voltaic circuit, oxymuriatic acid is 
evolved at the positive surface, and hydrogen at \ht 
negative surface. When a solution of oxymuriatic acid 
io water is electrised, oxymuriatic acid and oxygen 
appear* at the positive surface, and hydrogen at the 
negative surface, facts which are certainly unfavourable 
to the idea of the existence of hyperoxygenised mu- 
riatic acid, whether it be imagined a compound of oxy- 
muriatic acid with oxygen, or the basis of oxymuriatic 
acid. 

If the facts respecting the hyperoxymuriate of potash 
indeed be closely reasoned upon, it must be regarded as 
nothing more than as a triple compound of oxymuriatic 
acid, potassium, and oxygen.. We have no right to 
assume the existence of any peculiar acid in it, or of a 

* The q«aatity of oxymuriatic acid in the. aqueous solution is so 
•mall, that the principal products must be referred to the decom- 
position of water. This happens in other instances ; the water only 
if decomposed ia dilate solutions of nitric and snlphurie acids. 

considerable. 
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considerable portion of combined water; and it is, per- 
haps, more conformable to the analogy of chemistry, to 
suppose the large quantity of oxygen combined with 
the potassium, which we know has an intense affinity for 
oxygen, and which, from some experiments, I am in- 
clined to believe, is capable of combining directly with 
more oxygen than exists in potash than with the oxy- 
muriatic acid, which, as far as is known, has no affinity 
for that substance. 

It is generally supposed that a mixture qf oxymuriatic 
acid and hyperoxymuriatic acid is disengaged when 
hyperoxy muriate of potash is decomposed by common 
muriatic acid * ; but I am satisfied, from several trials, 
that the gas procured in this way, when not mixed with 
oxygen, unites to the same quantity of hydrogen f, as 
common oxymuriatic acid gas from manganese ; and I 
find, by a careful examination, that the gas disengaged 
during the solution of platina, is a mixture of nitric and 
muriatic aqids, which has been regarded as hyperoxy- 
muriatic acid, but which I stated some years ago to 
possess the properties of oi^ymuriati^ acid gas J, is ac-^ 

tually 

* If hyperoxy mnriate of potash be decomposed by nihrlc or iul* 
phuric acid, it affordf c^y muriatic acid and oxygen. If it be acted 
Dpoa by muriatic acid, it affords. a large quantity of oxymuriatic 
acid gas only. In this last case, the phaeoomenon seems merely to 
depend upon the decomposition of the muriatic acid gas, by the oxy^ 
pn, loosely combined in the salt. 

' i- This iikewiM appears from Mr, Cruick^ank*f ezperimentc 
See Nicholson's Journal, vol. Y, 4tb. p. 206. 

t The platina, I find by several experiments, made with great 
care, has no share in producing the eyolution of this gas, . It is 
formed during the production of aqua regia. The hydrogen of the 
nuriatic acid attracts oxygen from the nitric acid, Oxymuriatio 
Kid j(a8 19 jiet free, and nitrous g<v reip^inii to the spluttpo, and-giTet 
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tually that body, owing its peculiar colour to a small 
quantity of nitromuriatic vapour suspended in it^ and 
from which it is easily freed by washing. 

Few substances, perhaps, have less claim to be con- 
sidered as acid than oxymuriatic acid. As yet we have 
no right to say that it has been decompounded ; and as 
its tendency of coml^ination is with pure inflammable 
matters, it may possibly belong to the same class of bo- 
dies as oxygen. 

May it not in fact be ap^ci/Ziar.acidifyiiig and dis- 
solving principle, forming compounds with, combustible 
bodies analogous to acids containing oxygen, or oxyds, 
in their properties and powers of combination ; but dif^ 
fering from them, in being for the most part decom- 
posable by vv^ter ? On this idea muriatic acid may be 
considered as having hydrogen for its basis, and oxymu- 
riatic acid for its acidifying principle. And the phos- 
phoric sublimate as having pbosphorils for its basis, and 
oyymuriatic acid for its acidifying matter. And Liba« 
vlus's liquor, and the compounds of arsenic with oxy^ 
muriatic acid, may be regarded as analogous bodies. 
The combinations of oxymuriatic acid with lead, silver, 
mercury, potassium, and sodium, in this view would be 
considered as a class of bodies related more to oxyds than 
acids in their powers of attractiob. 

tt a deep, red colour. Nitrout Mid aad muriattc acid produce ao^ 
oxymuriatic 9cid gtu. Platina, 4urio; itt solation io perfectly* 
formed aqua regia, gives only nitrous gas aq^ nitreui vapour-i and 
I find, that rather more oxymuriatic acid gas is produced, by heat- 
ing together equal quantities of nitric acid of 1.45, and muriatic 
acid of 1.18, when they are not in contact with platipa, thao when 
exposed to that metal. The oxymuriatic acid gas, produced from 
muriatic acid by nitric acid, 1 find combiaes witb about a« equal 
volume of hydrogen by detonation. 

It 
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It is heedless to take up the time of this learried So* 
feiety by dvrelliog upon the imperfection of the modern 
ndmenclature of these substances. It is in matiy cases 
connected with false ideas of their nature and compo- 
sition, and,^ in a more advanced state of the enquiry, it 
will be necessary, for the progress of science, tliat it 
should undergo material alterations. 

It is extremely probable, that there are many combi* 
nations of the oxymuriatic acid with inflammable bodies 
which have not been yet investigated. With phospho- 
rus it seems capable of combining in. at least three pro- 
portions ; the phosphuretted muriatic acid of Gay Lus-» 
sac and Thenard is the compound containing the max- 
imum of phosphorus. The crystalline phosphoric sub- 
limate, and the liquor formed by the combustion of 
phosphorus in oxymuriatic acid gas, disengage no phos- 
phorus by the action of water ; the sublimate, as I have 
already mentioned, affords phosphoric and muriatic acid; 
and the liquid, I believe, only phosphorous acid and 
muriatic acid. 

■ The sublimate from the boracic basis' gives, I bdieve, 
only boracic and muriatic acid, and may be regarded as 
boracium acidified by oxymuriatic acid. 

It is evident that, whenever an oxymariatic combina-^ 
tioti is decomposed by water, the oxyd or acid or alkali 
or oxydated body formed must be in the same propor- 
tion as the muriatic acid gas,* as the oxygen and hydro- 
gen ;uust bear the same relation to eaeh odier ; and ex- 
periments upon these compounds will probably afford 
simple inodes of ascertaining the proportions of the 
elements, in the different pxyds, acids, and alkaline 
earths. 
^ V0L.XVIIL— SEtoNJ) Series. X If 
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If, according to the ingenious idea of Mr. Dalton^ 
hydrogen be considered as 1 in weight, in the propor- 
tion it exists in water,, then o/^ygen will be nearly 7.5 : 
and assuming that potash is composed of 1 proportion of 
oxygen, and 1 of potassium, then potash will be 48,. 
and potassium * about .40.5 ; and from an experiment, 
which I have detailed, in the last Bakerian lecture, on 
the combustion of potassium in muriatic acid gas, oxy- 
muriatic acid will be represented by S2.9, and muriatic 
acid gas, of course, by 33.9 ; and this estimation agrees 
with the specific gravity of oxymuriatic acid gas and 
H^uriatic acid gas, Fromt my experiments, 1 00 cubical 
inches of oxymuriatic gas weigh, the reductions being 
made for the mean temperature and pressure, 74.5 
grains ^ whereas by estimation they should weigh 74.6^ 
Muriatic acid gas I find weighs, under like circumstan- 
ces,- in the quantity of 100 cubic inches, 39 grains; by 
estimation it should weigh 38.4 grains. 

It is easy from these data, knowing the composition 
of any dry muriate, to ascertain the quantity of oxyd or 
of acid it would furnish by the action of water, and con- 
sequently the quantity of oxygen with which the inflam- 
mable matter will, combine f. 

/ In 

* Siippoiing potash to cootain nearly 1 5.6 |><?r cent, of oxyg^en. 
f I have stated in the last BakeriaD lecture, that durbg th& de* 
composition of the amalgam from ammonia, 1 in volume of hydro* 
gen to 3 of ammonia is evolved: it is remarkabie,^ that whatever 
theory of the nature, of this eztraordmary cofnpound be adopted,^ 
there will be a 'happy coincidence as to definite proportions. If it 
be supposed that the hydrogen arises from the decomposition of 
water ; then the oxygen that must be assumed to exist in ammonia^ 
will be exactly sufficient to neutralise the hydrogen, in an equal 
volume of muriatic add; or if it be said that ammonium is a com- 
pDuiid of 2 of ammonia and \ of hydrogen ia volume, then equal 

volumes 
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Ini ^considering the dry muriates, as compounds o^ 
tKiymuriatic acid and inflammable bodies ; the argument 
that I have used in thef last Bakerian lecture, to shew 
that potassium does not form hydrate of potash by com- 
bustion, is considerably strengthened ; for from the 
quantity of oxymuriatic acid the metal requires to pro- 
duce a muriate^ it seems to be shewn that it is' the sim* 
plest known form of the alkaline matter. This I think 
approaches to an experimentum crucis. Potash made 
by alcohol, and that has been heated to redness, ap- 
pears to be an ' bydrat of potash, whilst the potash 
formed by the combustidn of potassium must be con- 
sidered as a pure metallic oxyd, which requires about 
19 per cent, of water to be converted into a hydrat. 

Amongst all the known combustible bodies, charcoal 
is the . only one which does not combine directly with 
oxymuriatic acid gas ; and yet there is reason for be<- 
lieving th&t this combination may be formed by the in- 

Tolumes of muriatic acid ^s and annnonia will produce the game 
compound as oxymuriatic acid and ammonium, supposing they could 
be immediately combined; I once thought that the phaenoraena of 
metallisation night be explained aecording to a Modified phlogistic 
theory, by supposing three different classes of metallic bodies : First, 
The metal of ammonia, in which hydrogen was so loosely combined 
as- to be teparable with great ease, and which, in consequence of the 
small afihiity of the basis for water, had little tendency to com- 
Mne with oxygen^ The second, the metals of the alkalies and alka- 
line earths, in which the hydrogen was more ^mly combined, bat 
in combustion, forming water capable of being separated from the 
basis. And, thirdly, the metals of the earths and common metals, 
in which the hydrogen ^as more intimately combined; producing 
by union with oxygen, water not separable by' toy new attiuctions. 
The phaBnomena of the action of potassium and sodium upon muri- 
atic acid, referred to in the text, seem however to overturn these 
specalatiotts so far as they concern theinetals from the fixed alkalies. 

X 2 termedium 
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termedium of hydrogen; I am inclined to consider the 
oily substance produbed by the action of oicytnnriatic 
$icid gas, and olefiant gas, as a ternary compound o£ 
these bodies : for they combine nearly in equal volumes ; 
and I find that, .by the action of potassium upon the oil 
80 produced, muriate of potash is formed, and gaseouflk 
matter, which I have not ^t been able to collect ia 
sufficient quantjty to decide upon its nature^ is formed. 
Artificial camphor, and muriatic et|ier, as is probable 
from the ingenious experiments of M. Gehlen and M. 
Then^rd, must be combinations of a sipoilar kind, one 
probably with more hydrogen, and the other lyith more 
carbon. i 

One of the greatest problen^s in ceconomical cher 
inistry, is the decomposition of the muriates of soda and 
potash. The solution of this problem will, perhaps, be 
facilitated by these new views. The affinity 0|f potsisr 
sium and sodium for oxymuriatic acid, is very strong ; 
but so likewise is their attraction for oxygen, and the 
affinity of their oxyds for water. The affinities of oxy- 
muriatic acid gas for hydrogen, and of muriatic acid gas 
for water, are likewise of a powerful kind. Water, 
therefore, should be present in all cases, when it is in- 
tended to attempt to produce alkali. It is not difficult 
after these views to explain the decomposition of comr 
jskon salt, by aluminous or silicious substances, which, 
z& it has been long known, act only when they contain 
water. In these cases the sodium may be conceived to 
combine with the oxygen of the water and with the 
^arth, to form a vitreousj^compound ; and the oxymu- 
riatic acid to unite with the hydrogen ef the ^ater, 
forming muriatic acid gas. 
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It is also easy, according to' these new ideas, to ex^: 
pUa the decomposition of salt by moistened litharge, 
the theory of which has so much perplexed the most 
acute chemists. It may be conceived to be an instance 
of compomid affinity : the oxynjuriatic acid is attracted 
by the lead, and the sodium combines with the oxygen 
of the litharge and with water to form hydrat of soda, 
which gradually attracts carbonic acid from the ^\r. 

As iroii has a strong affinity for oxymuriatic acid, I 
attempted, to procure soda by passing steam over a 
mixture of iron filings, and muriate of soda intensely 
heated: and in this way, I succejeded in decomposing 
some of the salt : hydrogen came over ; a little hydrat 
of soda was formed ; and muriate of iron was produced. 
. It does not seem improbable, supposing the views 
that have been developed accurate, that by complex af- 
finities, .'^ven. potassium and sodium in their metallic 
form, may be procured from their oxymuriatic combi-> 
nations: for this purpose the oxymuriatic acid should 
be attracted by one substance, and the alkaline metals 
by another ; and such bodies should be selected for the 
43xperiment, as would produce conxpounds differing 
considerably in degree, of volatility. 
. I cannot conclude the subject of the applleation of 
these doctrines, without asking permission to direct the 
attention -of the Society, to some of the theoretical re- 
lations of the facts noticed in the preceding pages. 

That a body p^ncipally composed of oxymuriatic acid 
aftd ammonia, two substances which have been gene* 
rally concei?ed incapable of .existing together, should 
be so difficult of decomposition, as to be scarcely affected 
by any of the agents of chemistry, is a phssnomenon of 
fk perfectly new kind. Three bodies, twp of which ave 

permanent 
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permaoent gases» and the other of which is considerpifly 
Tolatile, form in this instance, a substance neither fusi- 
ble uor volatile^ at a white heat It could itot bare 
been expected that ammonia would remain fixed at such 
a ten)perature ; but that it should remain fixed in com* 
bination with oxymuriatic acid^ would have appeared 
ilicredible, according to all the existing analogies of 
chemi3try. The experiments on. which these conclu- 
sions are founded, are, however, uniform in their re- 
sults : and it is easy to repeat them. They seem to shew, 
that the common chemical proposition, that ccnnplexity 
of composition is uniformly connected with fucility of 
decomposition, is not w^l founded. The compound of 
oxymuriatic acid, phosphorus, and ammonia, resembles 
an oxydf such as silex,. or that of columbium, in its ge- 
neral chemical characters, and is as refractory when 
treated by common re-agents ; and except by the effects 
of combustion, or the agency of fused potash, its na- 
ture could not be detected by any of the usual methods 
of analysis. Is it not likely, reasoning from these cir- 
cumstances, that many of the substances, now supposed 
to be elementary, maybe reduced into simpler f ortfts <rf 
matter ? And that an intense attraction, and an equili- 
brium of attraction, may give to a^ compound, contain- 
ing several constituents, that refractory character, which 
is generally attributed to unity of constitution, or to the 
homogeneous nature of its parts ? 

Besides the compound of the phosphoric sublimate 
and ammonia, and the other analogous compounds wbtth 
have beeu referred to, it. is probable that other com- 
pounds of- like nature may be formed of the oxy<k, ai- 
Icailies, and eai^hs, with the oxymuriaitc combinations, 
or of the oxymuriatic compounds with each other ; and 

should 
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should this be the case, the more refined analogies df 
chemical philosophy will be extended by these new^ 
and as it would seem at first view, contradictory facts. 
For i^ as I have said, oxy muriatic acid gas be referred 
to the same class of bodies as oxygen gas^ then, as 
oxygen, is not an acid, but . forms acids by combiaing 
with certain inflammable bodies, so oxymuriatic acid, 
by uniting to similar substances, may be conceived to 
form either acids, which is the case when it combines 
with hydrogen, or compounds like acids or oxyds, capa- 
ble of forming neutral combinations, as in the instances, 
of the oxymuriates of phosphorus and tin. 

Like oxygen, oxymuriatic acid is attracted by the 
positive surface in Voltaic combinations; and on the 
hypothesis of the connexion of chemical attraction with 
electrical powers, all its energies of combination cor- 
respond with those of a body supposed to be negative in* 
a high degree. . , 

And in most of its compounds, except those contain- 
ing the alkaline metals, which may be conceived in the 
highest degree positive, and the metals with which it 
forms insoluble compounds, it seems still to retain its 
negative character. 

I shall occupy the time of the Society for a few mi- 
nutes longer only, for the purpose of detailhig a fe^ 
observations connected with the Bakerian lectures, de- 
livered in the two last years; particularly those parts of 
them relating to sulphur and phosphorus, which new 
and more minute enquiries have enabled me to coitect 
orextend* 

I have already mentioned that there are considerable 
difEerehces in the results^ of expeiiments, made on the 
action of potassium, on sulphur and phosphorus, and 

their 
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their combinations with hydrogen, according to differeni 
circumstances of the process. I shall now refer to subh 
of these circumstances as I have been able fully to in- 
vestigate. 

The able researches of Dr. Thomson have shewn that 
sulphur, in its usual state, contains sn\all quantities of 
acid matter ; and though, in my first experiments, I 
conceived that by employing crystallized native sulphur, 
which had been recently sublimed in nitrogen, I should 
avoid the presence of any foreign matter, yet I am in- 
clined to believe that thir is not the case ; for by sub- 
liming some similar sulphur in nitrogen, I find that 
litmus paper placed in the 'upper part of the retort is 
slightly reddened. 

When potassium is made to unite with sulphur, if the 
retort employed is not lined with sulphur, some of the 
potassium is destroyed by acting upon the glass ; and 
when large quantities of sulphur are used, it is very dif- 
ficult to decompose the whole of the sulphuret of potas- 
sium by an acid : sulphuretted hydrogen likewise is so- 
luble in muriatic acid ; and this circumstance led me to 
under-rate the quantity of sulphuretted hydrogen given 
off m experiments of this kind *. . , 

In acting upon sulphuretted hydrogen by potassium 
in my early experiments, I used large quantities of the 

* This circumstance has been pointed ont by MM. Gay Lui»£c 
4ind Th«nard ; in a paper printed in the Journal de Fhysiqite for 
December, iu which these gentlemen endeayour to shew thal» whe- 
ther potassium has been acted upon by large or small quantities of 
iulphi^r, and under all circumstances, it eyolvei a quantity of gas 
exactly equal to that which it produces by the action of water. I 
have been able to gain no results so precise on this subject. I have 
in another place (the same journal in. which their ptcmoir has ap« 
peared) offered some o^^servatlons on their enquiriei « , ^ 

gas 
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gas and of the metal ; and ih these ca'd^s-I h&Ve reason 
to believe, that the violence of the combustion occa- 
sioned the decomposition of a considerable quantity of 
the gas ; and, in consequence, led me to forim errone- 
dus conclusions concerning the naturfe of this curious 
operation. 

• In ail late experiments in which sulphur, or sulphur- 
etted hydrogen were concerned, I have used muriatic 
acid saturated with sulphuretted hydrogen over mer- 
cury. I have employed sulphur distilled from iron py- 
rites in vacuo, which did not in the slightest degree 
affect litmus paper, and I have combined it with potas- 
sium in retoits of green- glass, or plate-glass lined with 
sulphur and filled with very pure nitrogen or hydrogen. 
In making p<)ta$sium act upon sulphuretted hydrogen, 
I have employed the gas only in the quantities of from 
I to 3 cubical inches, and have made the combination 
in narrow curved tubes of gi^een-glass over dry mercury. 
With all these pi^cautions, and after having made a 
great number of experiments, I am not able to gain per- 
•fectly uniform results. Yet there is a sufficient cor- 
respondence between them to enable me to form con- 
clusions, which I may venture to say cannot be far from 
the truth. 

When one grain of potassium, which would give by 

the action of water about 1 cubical inch and one-six- 

'teenth of hydrogen, is made to act upon about half a 

grain of sulphur, some sulphur sublimes durijrtg the 

combination, which always takes place with heat and . 

-light, and from one- fourteenth to one-tenth of a cubical 

inch of sulphuretted hydrogen is evolved., The corn*- 

pound acted on by muriatic acid, saturated with sul- 

- phuretted hydrogen, affords from uine-tenthAo ele- 

VoL. XVIII.— Second Series, Y ven- 
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ven»teatbs of a cubical inch of pure sulphuretted hy- 
drogeu. 

When more sulphur is used so as to be from twice to 
tea times the. weight of the potassium, the quantity of 
sulphuretted hydrogen evolved by the action of the,, 
acid, is from seven-tenths to nine-tenths ; but if heat 
be applied to the combination, so as to drive off the 
superfluous sulphur, the quantity of gas collected is 
very little inferior to that produced from the combhia- 
tion in which a small proportion of sulphur is used ; and 
I am inclined to believe, from the phsenomena presented 
in a great number of experiments, that sulphur and po- 
tassium, when heated together under common circum* 
stances, combine only in one proportion, in which the 
metal is to the sulphur nearly as three to one in weight ; 
and ifi which the quantities are such that the compound 
burns into neutral sulphate of potash. 

When a grain of potassium is made to act upon about 
1.1 cubical inches of sulphuretted hydrogen, all the hy«- 
drogen is set free, and a sulphuret of potassium con- 
taining one-fourth of sulphur is for^ied, exactly tb^ 
sape as that produced by the immediate combination of 
iiulphur and the metal. ^ 

When sulphuretted hydrogen is employed in larger 
•quantities, there is an absorption of this gas, and a vo- 
lume is taken up about equal to the quantity of hydro- 
gen disengaged, and a compound of sulphuretted hydro- 
gen and sulpburet of potash is formed, which gives sul- 
phuretted hydrogen by the action of an acid, nearly 
double in quantity to that given by the sulphuret of 
potassium. 

From a number of experiments I am inclined to be- 
lieve ^ffffi potassium and phosphorus, in whatever quan- 
tities 
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titles they are heated together, combine only in one 
proportion, a grain of potassium requiring about three- 
eighths of a grain of phosphorus to form a pbosphuret ; 
which when acted upon by muriatic acid, produces 
from eight-tenths to ten-tenths of a cubical inch. of 
phospburetted hydrogen. 

Half a grain of potassium decomposes nearly three 
cubical inches of phosphuretted hydrogen, and sets free 
rather more than four cubical inches of hydrogen ; and 
the pbosphuret formed seems to be of the same kind as 
that produced by direct combination of the metal with 
phosphorus. 

If, according to Mr. Daltoh's ideas of proportion, the 
quantity in which sulphur enters into its combinations 
were to be deduced from its union with potassium, in 
which it seems to form about one-fourth the weight of 
the compound, the number representing it would be 
15.5. I have lately weighed sulphuretted hydrogen, 
and sulphurous acid gas, with great care : the specific 
gravity of the first at mean temperature and pressure, 
from my experiments, is 10645, which differs very little 
from the estimation of Mr. Kirwan : that of sulphureous 
acid gas I find is 20967. Sulphuretted hydrogen, as I 
have shown, contains an equal volume of hydrogen ; 
and oil this datum the number representing sulphur is 
13.4. I have never been able to burn sulphur in oxy- 
gen without forming sulphuric acid in small quantities ; 
but in several experiments I have obtained from 92 to 
98 parts of sulphurous acid from 100 of oxygen in vo- 
lume ; from which I' am inclined to believe, that sul- 
phurous acid consists of sulphur dissolved in an equal 
volume of oxygen ^ which would give the nimiber as 

Y2 15.7 
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13.7 * nearly, considering the acid gas as conta'ming 1 
proportion of sulphur, and 2 of oxygen ; and these esti- 
mations do not differ from each other materially. 

I have made several experiments on the combustion 
of phosphorus in oxygen gas. From the most accurate, 
I am inclined to conclude that 35 of phosphorus absorb 
in combustion about 34 of oxygen in weight; and con* 
sideriug phosphoric acid as composed of 3 proportions 
of oxygen and 1 of phosphorus, the number represent- 
ing phosphorus will be about 16.5, which is not very 
remote from the number that may be deduced from the 
composition of phosphuret of potassium. ' . 

The numbers which represent the proportions in which 
sulphur and phosphorus unite with other bodies, are 
$uch, as do not exclude the existence of combined por- 
tions of oxygen and hydrogen in their constitution ; but 
it may be questioned, whether the opinion which I 
formed, tliat the inflammable gas disengaged from them 
by electricity, is necessary to the peculiar form in which 
these bodies exist, is not erroneous. Phosphorus, as I 
have stated in the last Bakerian lecture, is capable of 
forming a solid hydrurct : and a part of the sulphur 

♦ The estimation from the composition of sulphuretted hydro^efi 
must be considered as most accurate, and that from the ivirmatiun 
of the sulphuret of potassium as leuH accurate: fof it was ovX^ by 
combining sulphur and potassium in smali proportions, aid ascer- 
taining in what cases uncombined sulphur could be distilled iVoni the 
compound,. that I gained my conclusions concerning the coiiiposi- 
tioB of the sulphuret of potassium. 

la the last Bakerian lecture^ I have estimated the specific gravity 
of sulphuretted hydrogen at 55 grains, the 100 cubical inches, which 
was uot far from the mean, between the estimations of Mr. Kirwan 
and Mr. Thenard. According to this last experiment, sulphuretted 
hydrogen is composed of 1 proportion of hydrogen, represented by 
}y and 1 of sulphur represented bj 13,4. 

distilled 
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distilled from iron pyrites, is usually of a soft consist* 
ence, and emits the smell of sulphuretted hydrogen^ 
and probably contains that body. It is not unlikely,; 
that iq all cases, phosphorus and sulphur contain smalL 
quantities of the hydrurets of phosphorus and sulphur;' 
and the production of a minute portion of sulphuric acid, 
in the slow combustion of sulphur, is probably connected 
with the production of water. Though the pure oxyds- 
of sulphur and phosphorus have never been obtained^ 
yet from the doctrine of definite proportions, these^ 
bodies ought, under certain circumstances, to be formed. 
And I am inclined to believe, that they sometimes exist 
in minute quantities, in common phosphorus and sul- 
phur, and, with hydrogen, give to them their variabi^ 
properties. 

The colours of different specimens of phosphorus, as 
well as of sulphur, differ considerably ; the red colour 
of phosphorus, as it is commonly prepared, is probably 
owing to a slight mixture of oxyd. Common roll sul-i. 
phur is of a very pale yellow, the Sicilian sulphur of an 
oratige colour, and the sulphur distilled from ii'on py- 
rites in vacuo, which arose in' the last period of th(^ 
process, of a pale yellowish green colour. All the late 
experiments that I have made, as well as my former 
researches, induce me to suspect a notable proportiof] 
of oxygen in Sicilian sulphur, which is probably > owing 
to the presence of oxyd of sulphur, -which may give 
rise to sulphuric acid in distillation, or to sulphuric acid 
itself. 

Conceiving that if definite proportions of oxygen and 
hydrogen existed in sulphur and phosphorus, they ouglit 
to be manifested in the agency of oxymuriatic acid gas 
on these bodies, T made some experiments on the re- 
sults 
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^sults 4)f these operattoas. In the fint tnal, on the com- 
binmion of sulphoir with oxy muriatic acid gaa^ I em- 
ployed h grains of roU sulphur, and admitted the ga^ 
into the exhausted retort, from a vessel in which it bad 
been in contact with warm water: in this case more 
tban half a cubical inch of oxygen gas, and nearly two 
ciibftcal inches of muriatic acid gas, were produced, r 
Suspecting, in this instance, that aqueous vapour had 
been decomposed, I employed cold water in the next 
experimetU, and dried the gas by muriate of Hme; in 
this case, though Sicilian sulphur was used, no oxygen 
gaa was evolved ; and not a half of a cubical inch of mu- 
riatic acid ; the quantity was the same as in the last Ex- 
periment; and it was found, that between 16 and 17 
cubical inches of oxymuriatic acid gas disappeared ; the 
whole of the sulphur was sublimed in the gas, and the 
liqudr formed, was of a tawney orange colour. 

No oxygen was expelled during the combustion of 
phosphorus in oxymuriatic acid gas, nor could I ascer- 
Uun that any nxuriatic acid had been formed; 3 grains 
of phosphorus were entirely converted into sublimate, 
by the absorption of about 23 cubical inches and a half 
of the gas. 

It would seem from these quantities, that the suU 
phuretted liquor formed by subliming sulphur in oxy- 
muriatic acid gas, consists of I proportion of sulphur, 
represented by 13,5, and \ of oxymuriatic gas rep^e- 
a^ted by 32.9, and that the phosphoric sublimate must 
be composed of 3 portions of oxymuriatip gas, repre-. 
araited by 9$.7, ami l of phosphorus represented by 
16.5, 
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^ new and eJcpedkious Mode of Buddmg. 
By Thomas Andrew Knight, Esq. F. R, S. 

From the TRANSACttONS of the Hortic\jltc7ral 
' Society of London. 

J: ARKINSON, in his Paradisus Londoniensis, wfaicb 
was published in 1629, has obsened, that/the nursery- 
men of bis days had been so long in th^ practice of sUb*^ 
stitiiting one variety of fruit for another, that tb^ habit 
of doing so was almost bacome hereditary amongst tbem : 
were we to }iidgb from the modern practice, in som0 
public nurseries, we might suspect, the possessors of 
them, to be the ofispring of intermarriages, between th« 
descendants of those alluded to by Parkinson. He hus^ 
however, mentioned his " very good friend. Master J^a 
Tradescant^' and ^' Master John Miller," as exceptions ; 
^od similar exceptions are, I believe, to be found in 
modern days. It must, however^ be admitted, tbat 
wherever the character of the leaf does not expose the 
error of the grafter, as in the different varieties of th«s 
peach and nectarine, mistakes will sometimes occur; 
and therefore a mode of changing the \^riety, or of in- 
troducing a branch of another variety, with great earpe*? 
dition^ may possibly be acceptable to many readers of 
the Horticultural Ti*ansactions. 

The luxuriant shoots of peach and nectarine trees ar^ 
generally barren ; but the lateral shoots emitted in the 
same season by them are often productive of fruit, par- 
ticularly if treated in the manner recommended by me 
in the Horticultural Transactions of 1808 *. In the ex- 

* Page «8. 
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periments I have there described, the bearing wood was 
afforded by the natural buds of the luxuriant shoots; but 
I thought it probable that such might as readily be af- 
forded by the inserted buds of another variety, under 
appropriate management. I therefore, as early in the 
month of June, of the year 1808, as the luxuriant shoots 
of my peach trees were grown sufficiently firm to per- 
9lU the operation, inserted buds of other varieties into 
them, emplpyiog two distinct ligatures to hold the buds 
in their places^ One ligature was first placed above the 
bud inserted ; and upon (die transverse section tbrougb 
the bark : the other, which had no farther offi^ce than 
tiiat of securing the. bud, was applied in the usual way. 
As soon as the bud^ (which never, fail under the pre^ 
ceding circumstances) had attached themselves, tb^ liga- 
tures last applied were taken off, but the others were 
suffered to remain. The passage: of the sap upwards 
was in consequ(?nce much obstructed, and the inserted 
buds began to vegetate strongly in July : and when 
these had afforded shoots ahout four inches long, the re- 
maining ligatures were taken off, to permit the excess 
of slEip to pass on ; arid the young shoots wece nailed to 
the wall. Being there properly exposed to light, their 
wood ripened well, and afforded blossoms in the suc- 
ceeding spring: this would, I do not doubt, have af- 
forded fruit ; but that, leaving my residence at Elton for 
this place, I removed my trees, and th^ whole of their 
f blossoms ill the last spring proved, in conseq^nce^ 
equally abortive. * ^ ^ ^ 
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An Eisay on the Iktathemattcal ConstrucHdn of a Plough^ 

which shall offer the least resistance^ and which shall 

turn a Furrow in the best Maimer , By Mr. William 

' Amos, Author of the Theory ani Practice of Drill-hm^ 

bandty; Minutes of Agriculture and Plantings He. Kc, 

With two Plates* 

From the Communications to the Board of 
Agricultuee. 

I. Oil the Mathematical Construction of a P tough, He. 

;/mS horses and oxen, employed in ploiighirig, arc 
coid^Iied to answer the command of their managers^ 
the managers ought therefore to know thte limits of their 
]pMrers, and the manner of employing them to the 
greatest advantage. Hence the construction of a plough, 
fand the manner of harnessing &nd yoking theiA to it, 
become important objects to the busbandcnan^s atten- 
tion ; and the mould-board being the ^ost delicate part 
e^ a plough, it therefore demands ou^ first consideration. 

On the Construction of a Mould-'board. 

A mould-boafd maybe considered as composed of two 
indined platiei^ one acting in * perpendicular directioa 
.to raise the fiirrow, ike other in a horizontal direction 
to tarci it over; upon the p«t>per form of the curre^ 
which a combination of these inclined planes ought to 
mo3ke^ the periisctimi of a plou^ depends, as the chief 
resisUtnees are there met with, and .must be overcome* ' 

From the properQr of inclined planes, when the length 
and heigbt are girea,. the gveaier the length, the less 
ti^ power. 

¥fiL. XYIIi-— Second Series. Z This 
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This is the case ia ploughs ; therefore the longer tfa^ 
xoould-board, the less is the power recj^ired.to.nosQ the 
furrow. 

But it is found that, for general use, a plough^ from 
the sbaire^point to jthe heel, should not exceed 36 am- 
cbes ; nor should it ever be less than 30 : henge . t^e 
average length will be 33. But I prefer the greatest 
length for all stiff soils. 

. If eight inches are allowed for the solid part of the 
share, the mould -board should be. 27 + 3 =: 30. The 
reason for adding three inches, is to make the tail of Ure 
mould-board at the top longer than at the bottom, by 
taking the three inches off the under edge of the tail 
diagonally to the hinder extremity at the upper pAg^. 

The height of the mould-board cannot be less than 
the breadth of the furrow, even upon sward land ; but 
upon broken land it should be three or four inch#8 
high^r^ to prevent the earth from being thrown oyer the 
mould-board in waves. 

The width of the plough-sole should not be less than 
the breadth of the furrow; and the width at top i9 
nearly double the width at bottom ; as will be demon- 
strated hereafter. 

The proposed width and depth of the furrow must.be 
given^ as well as the length of the wpoden. part of the 
plough sole ; for upon these points depend the dimen- 
sions of the block of wood, * from which the mould-board 
33 to be formed. 

A depth from three to six inches, and a width from 
eight to ton, are in practice the most general. ^ 

From these preliminai^s I will suppose the furrow to 
l^e nine inches wide, and six inchesi deep ; and the 
length of the wooden part of the plough sole 21 iochel 

lOEgJ 
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ioifg^. then the block of.woo^; (Plate .IX.) Fig. 1, must 
lie ^2 inches .high from. A to,Bi, nipe. inches^. Wide, at 
bottom from A to d] and the length B Q= 27 + 3 .s 30; 

The tadviititageB gained in a mouM-board of. these di-^ 
laen^pna^ ai^e acf much; as its length exceeds it& perpen- 
dicular heighti : And if the 9i9uld-bo$^d: is made to be 
pressed in eveity point i^Uke^ aad.tOrW^^ no more ii^ 
one part Aan in anoth^^y. itt will, rat^e :the. furrow, and 
turn U oyer, with less po^er thaQ any other form. 

In order to obtain that form, and the curve, .which ar 
combination of the tin^o inclined planes. ought to make^ 
the perpendicular height, and the horizontal width .at 
top,;, must. be equally divided. by a. di9@onal .line pro- 
oeedifig from the left hi^nd lqvfei;corner of the fore part, 
to the right hand upjier. corner of ^e hini part,, of. the 
block of \rood frpQ[i'Mrhich the niould'^boai;<l.is,to be 
formed.^ ^ . , ^, 

The great, advanta^s attending > HipuldTboard of this 
form. are,-^-that, the land is ploughed in the b^t manner 
possible,. and.with;tbe least loss of power.; (the rise and 
twist being easiest toward the forepart of the.»hare9 vdi^re 
the greatest .resistance. obt^ns;). and th^t the. furrows 
are so laid^ as to present the greatest surface possible 
to the influences of the sun. and atmosphere, >ndto fur- 
, nish ^the greatest quantity . of /« mould fpr .covering the 
aeed. This method of constructing it .may be executed 
by any person, , and by a .matbelhatical procedure so 
exact, that its form, cap never vary .the breadth of pin 
hair ; and the execution of it is as easy as it is certain. 

Bntf however easy it may be to perform, when a per- 
aon hits once seen it (jlone, yet a considerable degree of 
difficult attends the description. But before. I pro- 

Z 2 ceed 
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172 On the Mdihenuaical Construction 

oeed to this part^ \% wiU be necesMfy t6 demonstrate 
bovr the extreme width of the mouM-board^ attop^ ft 
fbund. 

In Fig. I, (Plate IX.) Let A B C D represent a sed- 
ttdn of the block ; sttid A E^F D^ a section Of tiie hori- 
zontal position of the fhrrowi nine inches broad by six 
deep ; D G H I will then represent die aseending po*- * 
sition of the furrow in equilibrhida, wh^fe the Kne D H. 
is perpeiidioular to the horizon, and pairing through #y 
the centre of^gmvity^ divides the furrow into two equnl 
portions. ' 

In this position there i^ no fkrther pressure upon the 
perpendicular inclined plane ; biitby fbe least prOs^iire 
of the horizontal in^Hed plane, the fiirrolr will fitU'Of 
itself upon the end D X^ and teit itt the plerpeiidicular 
position D K L M/ or up<Mi its edge. . 

From this position it \i removed by the borizontai m-" 
clined plane pressing upon it at M, which causes it to 
turn upon the point or comer K, until it arH^es^at K N 
O P) the descending position in equilibrium ; where the 
line K O is perpendicular to the horizon, and passing 
through 0, the centre- of gravity^ divides the fiirrow into 
two equal parts : wb6n it has passed this position, it will 
fidl of itself. 

Hence it ili evident that the extreme width at a height 
only equal to the breadth of the furrow, cainuot be less 
than the aggregate of the breadth and depth of the fur- 
tow taken together, viz, 9 + 6 =x;? 15 inches, even upon 
sward land, and which gives this genial rule. 

DM : ML : : DT : TC + BT = BC. 
As 9 : fl : : 12 : 8 + 9 = 17 

inches for the width at top, in a height of 12 indies. 

But 
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Bat as a sward furrow is'shSleTaHout oiie inch to the 
right haml in Us visa an J'twist, en account of its diagonal 
position andparalieCsiii to ^» nobttld-lipard^ i|t will there- 
fore appear in the position a, b^ c^dy when it leaves the 
niould-boa94 - an4 in oi^d^ thaJtthe gtan^ of the furrow 
may, in allea^es, get the better trf-it$ e lastici ty, the width 
at top dioul^ be r^tbor iajisrea^ed than dimiiiisbed. Hence 
it is evident^ that the extreme midA at top>-f n a height 
of 12 incheiS) caniiot be lessthan-t? ; fbrthe line D L C 
cats the line B C, exactly 17 inches from the land side 
B| leaving the ^rirow ilfi the position a/bj c, d, to fall 
into its proper place 1, 2, 3, c: 

From the foregoing daigram it is palpahly evident that 
the extreme width of a motitct-bbard s^t.top is entirely 
regulated by its height, md the de(>tb d€ the farrow. 

The following table dfaew^ at ond i4ew all the propor-^. ' 
tion^ necessary in ploaglb'tnaking. 



t 



Length 
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"lExPUNATiON gf'Ae fdregoiiig Table. 

Cdudan 1st.' Shews tb^lfengtli bf th^^'ivdo^eri part* of^ 
the plough-sole. 

2d. ' Shews the solid part of the plough-share. 

3d. Stews the width 6f the furrows. ' ; * ' ' 

4th. Shews the depith, or projection,' atr a heights 
equal to the breadth of the furrow. 

5th.' Shews' the height of the ihould-bosu'ds. 

6th. Sfa^ws the projection at the top of th^ mould-, 
boards;' ' • • , : . i . 

7th. Shews the breadth of the furrows, Which mustr 
be added to the projection at the topi and gives the 
extreme width bf the ihoiild-boards from the land side of 
die plough, in column 8. 

9th. gfa^ws the radius of the circles which form th« 
curves of the breast 

10th. Shews th^ radius of the circles which form th« 
carves on the outside of the mould^boards at top. 

11th. Shews the distance between the tipe bf thcp 
plough, and where ^e perpendicular of the breast must 
be erected. 

But as the furrotv^s ar^ not only shifted one inch to 
the right' hand, but the plough is also obliged to be 
biassed a little to the left; tbe width therefore at top 
should rather be increased than diminished. 

These pireliminaries being settled, I shall proceed to 
describe the methbd of constructing a mould-board of. 
the least resistance^; which should be a continuation of 
the wing of the share^ beginning at itsf hinder edge, and 
in the sam^' 'plane. 

AB 
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ABCDQRS, is a perspective view of the end, 
top, aod left side of the block of wood firom which, the 
mould-board is tp be made ; in which the heigi^ A B is 
12 uiches, the widt^ at top B C is 17, the widtli at hot* 
torn A D is zune, and the length B Q, is 27 + 3 «=>»30 
inches/ 

Dwide the length of the block into 30 equal parts ; 
then, by a carpenter's square* trace upon all Ae sides 
of the block, lines an inch distant from one apother, as 
represented by the occult lines. 

Fig. 2, is a perspective view of the end, rlop, and 
^ right side of the bjock; on the top of which draw. the 
diagonal line C £ ; and on the right side, draw the dia-' 
^onal line C H. ,: ' . 

Then take a fine-toothed saw and make it efjiter at E^ 
directing it tpward C, and ii^dining it along ^|2e corner 
line E G, until it makes a right line between C jfid G 
j(as in Fi^. ^4.) ^ then make the saw enter at H, apd keep 
the direction H C, inclining it along the baf e Kne G H^ 
until it encounters the central diagonal CG (Figv*)^ 
yvhich had been formed by the- first out j thjB pyxamid C 
j:.y GH (Fig. 3.) wiU th^n fall off, and leave th^Wpck 
in the.form of (Fig. ♦.)* which clearly ex^iibits tjie twQ 
inclined planes, and the central diagonal line C Gj 
formed by the division of the perpendicnlar ^h^ht and 
jthe horizontal width^ upon which,, and^' right skjb 
ba^e line t> H^ the curve|» whichja combii^aBtion of tkkom 
jhclined planes ought to make, is Ibrmed by s^ght 
Hpes from the bottom edge of the fright side of tBe U^ck 
^across the centml diagonal the breast and upper edg^ 
Qi the moiild-board. .... 

^ Attention must be used, not to confoi^id tbo linef. 
lirawn on all the sides of the block, siivse they ar^ f^ow 

sepiurated 
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separated by tbe space whiich the sawing off of tbe py- 
ramid has left. (Fig. 4.) Make the saw enter upon the 
two points of the second lines adjoining B C D, which 
are situated in the places next to the interruption of 
these lines, and which are nearest to the two points of 
intersection of the exterior diagonals C £ and C H. 
Then enter the saw, in like n^anner, on the twp pro* 
jecting points of the second line, or scribe \ and saw in^ 
before and behind, till it touches on one part, the cen- 
tral diagonal C G, and on tbe other part, the right and, 
lower eige of the block D H (Fig. 4.), the fore part of 
the saw will come out by some point on the top or upper 
face of the block, in a right line with the corresponding 
p^ of the edge D H and the central diagonal C O. 
Continue the saw upon all the points formed by the in-- 
tersections of the exterior diagonals C IjE and C £, and 
of the lines marked round the block ; always taking tha 
central diagonal C G, and the edge D H for bounds^ 
and the traced Uues for directors. You will soon find 
that the saw, during 19 of these operations, will coma 
out upon the upper face or top of the block, and form 
the segment of the circle Coj equal to '60 inches dia- 
meter for tbe form or curve of the outside of the top of 
the mould-board. 

Contin^e sawing upon the remaining 1 1 points, and 
you will soon fii\d that the saw will appear upon the left 
side of the block, and form the segment of the circle- 
^ G, e«qual to 30 inches diameter, for the curve or form 
of the.breast of the plough. But the angle of nieeting 
of these two curved lines is half way betw;een the 10th 
, and Uthjscribe from E. 

All thes^ different cuts of t!ie saw will have .marked 
so jnany right lines ; which, beginning from the right 

VgL.XVIlI.--SECONi) Series. A a hand 
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178 On the Mathematical Conslructum^ 8(c. 

hand lower edge D H of the block, will touch the dia- 
gonal centre, and shew how tlie horizontal inclined 
plane rises gradually on tiie face of the perpendicular 
inclined*phine. 

You must now, with a qhisel or an adze, take off the 
parts which are sawn; |hen dress the surface with a 
spoke-shaye, taking care to leave the saw marks and the 
central . diagonal line visible ; which will finish the right 
or outer side of the mould-board. 

Turn the block, and with a gauge trace thfe lines m n 
on the top, np on the breast, and p t z on the bottom, 
*of k proper thickness for the mould-board. 

Then enter the saw on the point next B on the left 
hand side. Continue sawing along Chese lines, until the 
face of the saw touches the lines y r,*^ n, np, and the 
inner base line / Zy which may be an inch and a half 
from the outside lines C o, G o, and D H, or of any 
other proper thickness. 

When these cuts are a)l finished, chisel off as befortf^ 
the pieces sawn, and the mould-board will be finished. 

Here it is necessary to observe, that three inches on 
the left side of the top of the tail of the mould-board 
next to B, and in the direction of the right handle, 
should not be sawn so deep, nor chiseled off so much as 
the rest, in order that the uAould-board may be the more 
easily fitted. and fixed to the right handle of the plough, 
as represented hy mfrs on the upper side. 

In describing this operation, the most simple method 
is pursued, for the sake of rendering it perfectly easy. 
But I advise my readers to make a model of the block of 
wood, from which the mould-board is to be formed, 
. from a scale of three inches to a foot ; and to cut the 
mould -board out in miniature, in order to familiarise 

them- 
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tthetfiselves with the principle, before^ they attempt to 
mike a plough. 

But moul<l»boardd of cast-iron, half an inch thick, 
from a model made oh the above principles, are prefer- 
aUe, on account of their greater durability and cheap* 
nes>. ' * ' 

Wooden mould^^boards must be suhk, or cut away the 
fourth of an inch, in order that the form may not bel' 
altered by the covering plate-iron on both sides of the 
plough. 

TO BE CONCLUDEl> IN OUR NEXT, 



On pn^eparing Acetate of Potash, so as to obtain it in a 
saturated State, and of a White Colour. 
By Messrs. Bernoully and Fremy. * * * 

From the Annales dE Chia^ie, , , 

INlNE memoirs were addressed to the Pharmaceutical' 
Society of Paris, in consequence of their offering a' 
prize for the best solution of the above problem. Two 
only of the memoirs were thought worthy, of a particular 
report being made of their contents, which were those 
diat are here given. 

The memoir of Mr. BembuUy, of Basil, commenced 
with attempting to discover the colouring matter that is so 
injurious to the appearance of the salt, and which does not 
belong either to the potash or the acetic acid, so that 
' it must be a foreign, matter contained in common vine- 
gar, and carried over with it in distillation. This prin* 
ciple is less volatile than acetic acid, as distilled vinegar' 
leaves a residuum on being evaporated. It is not' very 
soluble itself without the assistance of the acid^ as it is 

AaS partly 
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partljT precipitated wben the acid is saturated with pc^ 
ash. It IB eridently of a vegeto-animal nature, from 
the odour that it exhalea upon a burning cpal, and from 
the prussiate of ammonia that is yielded in the distilla^ . 
tion of acetate of potash prepared with distilled vinegar, 
|>iit which does not oceur in the distillation of that pre^ 
pared with radical vinegar. So that the colouring mat^ 
ter appears to be some remains of the yea^t left in com«^ 
mon vinegar, carried oyer when it is distilled, and mort 
or less altered by this operation. 

The acetate of pptash may also be discoloured by the 
empyreumatic oil with which the distilled vinegar be« 
comes charged when Uie. operation- is pushed too fal% 
As to the accident^ sullying arising froni the oxyds of 
iron and of manganese contained in Uife common alka- 
lies, or from metallic y^sels being emplo^^ed in its pre^ 
paration, it is easily avoided. 

In order to get rid of the yeast, it is necessary to 
o)ioose for distillation clear, very strong, imd coi^fetely 
fermented vinegar, and to distill with a very gentle heat, 
not exceeding that of a gentle boilii^ hetait. If, bow- 
ever, in spite of these precautiona, t)ie acetate should 
not be white, the solution must, be gently b(»ied with 
well- calcined charcoal previous to evaporation^ and tUs 
last operation must be coad^ncted slowly. 

As to the empyreumatic oil, the distillatioh of t&e vi» 
negarmustbe stopped at the very instant that this oH 
begins to come over; for akbough the succeeding vine^ 
gar may be perfectly white, it becomes coloured during 
the evaporation, and when this once happens it cannot 
be remedied. 

Mr. Fremy- s jopemoir enters into m<»'0 4e^fl. To re^ 
gard to crystallising th^ aoetatci. it is eztreifttiy ^ifiiciilt 

W 
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to tepinke the crysiftklrom the motheir-wtiter ; be there- 
fore tried the effects of double decoiii{>osttion8. Acetate 
of lime treated with gaiboiiftte or »ulph6te of potaah nf^ 
ibrded a salt of the usual -coloitr^ * Common acetate of 
lead Udd carbonate of soda aflbrded . a salt snfficientljr 
white; biit an error in the qa^ticies of the ingredients 
may be Jittended with bad consequences. He ibund 
that the colour of the acetate proceeds not onljr from 
tome foreign colouring substance thkt is contained in 
the distilled vinegar, but also from the alkali itself whea 
it is in excess, and thus enabled to re-act upon the fon 
reign stt1:>stance ; for on preparing tVW> portions of ace^ 
tate with die same distilled vinegar, one of which had. 
designedly an excess of acid, and the other of alkali^ 
the iattet portion was evidently deeper coloured than 
the former. 

To destroy the colouring matter, be filtered the dia,^ 
tilled vinegar upon charcoal, thien nearly saturated it 
with qarbohate of potash, and carefully i'etained an ex- 
cess of acid during the evap^^tion, by which means lie 
obtained an acetate as white a3 if* it had been melted. 

Although this process is very simple, it is not praoti-n 
cable, because the acetate < of pettasfa is mixed with ace- 
tate of lime coming from the ehattoal, ^nd which is 
prejudicial to the drying. Ifwould be easy to separate 
the lime, by adding a slight excess of carbonate of pot-* 
ash, and afterwards iMlding an excess of the acid ; but 
it is more simple to saturate* the acid at first. The liquor, 
being left upon the charcoal for twenty days, and ex- 
posed to the sun^s rays, furnished a salt still whitei: 
than before; and Mr. Fermy imagines the same effept 
may be obtained by exposure to the. rays of the ^uti 
li^Hbont 4)e addition of cfaarcosdt 

Part 
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ISi ' Chemical Examination . 

Fart of the colouriog matter is precipitated during the 
saturation of the vinegar : it. is but slightly soluble in 
water, but some portion, of it remains in the solution of * 
the acetate of potash. Whep distilled vinegar has been 
filtrated upqn v^ry pure cbi^rcp^U such as that from 
jiugarcandy, the same precipitate is not obtained as be- 
fore the filtration. 

Two becatogrammes (6 oz.), of excellent acetic ether,* 
were obtained by rectifying the first prodiice of the 
distillation of 70 litres (quarts) of distilled vinegar upon 
potash. , 

The discoloration of the acetate by exposing it to the 
solar rays.-^id not;succeed when tried by the Conunittee 
to whom the. two preceding memoirs were referred. 

A gold medal was given to ea4ch of the authors, as a 
partition of the first prize. 



Chemical Examination of Wood arid Indigo^ 
£ji Mr. Chevreul. 

frotn the Annal^s'de Chimie. ' ' 

X HE two spec.ies of plants how to be examined, were 
sowed and cultivated at P^ris. The woad was culti- 
yated by Mr. Rpard, in a garden ^ar the Gobelins, 
i|nd the indigo by Mr. Thouin, in the Bbtanic Qarden. 

Examination of Woad. 

A green, .very thick^ mucilaghious juice was.ex«» 
pressed from 3o6 grammes (10 oz.) of bruised leaves of 
woad \ .the cake being several times opened^ sprinkled- 
with water, and again pressed in a cloth. The expressed 
juice was mixed together iu filtres, covered with square* 

of 
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•f gJass, in order to hinder the contact of. thte air. A 
green substance remained upon the lUtering . paper, 
which the old chemists have called green ferula. 
. In order to proceed methodically in this examination, 
it is necessary to examine successively, 

1*^. The expressed and filtered juice. 

2\ The green fecula. 

3^ The cake, which is principally composed of thiO 
woody part of the plant. 

I. iSxamination of the filtered Juice. 

A. It has a yellow colour, inclining to reddish; it 
was slightly acid : it became greenish by exposure to 
air, and covered with coppery pellicles*. It was filtered 
afresh twenty-four hours after the first filtering, in or- 
der to 'separate the sediment that was formed in it. A 
blue substance remained upon the paper, which yielded 
a purple smoke on b^ing exposed to heat, and also dis- 
solved in sulphuric acid, colouring the acid blue. This 
substance was therefore indigo, that had been precipi- 
tated from the liquor in consequence of having absorbed 
©xygen. , 

B. The juice separated from the indigo was reddish, 
and rather acid : acids separated vegeto-animal matter 
from it, and produced in it a green colour. This pheno- 
menon indicated the presence of a substance that had 
been already discovered in indigo from Java, &c. and 
which was called green matter : alkalis and the alkaline 
earths changed this colour to yellow, and disengaged am- 
monia. 

The juice being exposed to heat in a China saucer 
exhibited the following phenomena : at 32® therm, cent, 
(or 89*" Fahr.) small white points became visible, which 

grew 
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grew iafger by degvaes, and formed filaments diat cross- 
ed wdk otlier in all directions. At 48* ( 1 1 8* Fahr.) die 
coagulation appeared to be complete, the liquid became 
clear, and of a reddish colour ; this was the only change 
that could be perceived from the action of heat. 

This separation of a solid substance from a liquor that 
is perfectly clear, is a fact worthy of attention. Is it 
produced by a condensation of molecules caused by a 
power analogous ta that which collects the satine mole- 
cules dissolved \vk a liquid into crystals? or is a sub- 
stance formed that combines with the animal matter, 
and renders it insoluble, as happens to cheese in milk 
that has coagulated without any addition? Without 
coming to any decision for either of these two opinions, 
it appears certain that the contact of air is not neces- 
^sary to the production of this coagulation. 

But to return to the properties of the coagulum. It 
was greenish in some places, and reddish in others : it 
lost its colour entirely on adding boiling alcohol to it: 
this liquid dissolved the green matter and a little indigo : 
in this state the coagulum was white, it became brown 
on exposure to the air : it was not soluble in boiling wa« 
^ter: it melted when exposed to heat, sw^ledup^ and 
yielded the same ' products as animal substances : its 
charcoal left blueish ashes, composed of the phosphates 
of lime and, of iron, carbonate of lime, and a smali 
tjuantity of silica ; the Carbonate of Ume proceeded from 
a vegetable calcareous salt that the vegeto-animal mat*- 
ter had carried off along with\ it : it yielded biiter mat* 
ter and oxalic acid when treated with Diti:ic acid> and it 
' was dissolved in acetic acid* 

C, The liquor B, separated from the vegeto-animal 
latter by filtration, was evaporated to the ccmsistence 

of 
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b^ a clear syrap. It deposited during the evaporation, 
Mes of auioial matter, and pellicles of yellow ex'trac* 
tWe matter. Alcohol was poured upon the* evuporated 
liqaor in order to take up whatever substances it might 
contain that were soluble in that solvent. 

The alcoholic solution was of a fine rose colour, and 
ii was acid. It was concentrated, then diluted with 
water, aiid again concentrated in order to drive off all 
the alcohol it might have retained. Towards the end of ^ 
the evaporation^ green matter was precipitated, in the 
form of a thick oil, which exhaled an empyreumatic and 
aromatic odour when put upon a live coal ; and yielded 
a puffy charcoal. It was almost insoluble in water ; but 
was soliible in alcohol, excepting a few flakes. 

This green ihatter resembles that described in the 
paper on indigo. It must however be remarked, that it 
owes lis green colour to ijtd being combined with an acid, 
and appears to be o^ a reddish yellow colour when in a 
state of purity, and red wben combined with alkalies or 
alkafinfe earths. The fiilldwing is the method by which' 
it appeared that this substance' owes its green colour to 
acid*. A certslin proportion of it was combined with 
po^h, and diluted sulphuric acid was poured by de- 
grees upon tins combination. The red colour was weak- 
ienedf, and drew towards a yellowish ; at this time there 
was a slight excess of acid ; but if the green matter had 
beeti of that colour when in a state of purity, it wouM 
haveflgcppekred of that colour the moment the alkali was 
saturated, which did not happen : it was necessary to 
add some more acid to turn it green, v^ich evidently 
shows that the acid is necessary to give it that colour. 
'• Tfiis experiment explains perfectly well the reason 
that the' juice of woad coagulated by heat and filtered 
Vol. XVIIl— Seconp Series. B b ha^ 
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has a rose colour^ althougli it conti^iBS a ^igbt exoes^ g( 
acid, add why this juice on being tveated with alodbol 
aad eVAporatedy deposits green matter. In the first case, 
the acid is too much dilated to act upon the green mat- 
ter ; but its power is augmented by being concentrated, 
and it then forms a green-coloure4 compound with that 
substance ; perhaps an acid is formed by the action of 
heat. It is to«be presumed that it is acetic acid that 
jHToduces these phenomena. ,.r 

Although the name, green unatter^ is an improper de- 
signation of this substance, it is here used ; but when 
its properties are better known, a> name more expressive 
of its nature may be given to it 

The liquid separated from the green inatter was red- 
did) brown, all the acids changed it to green, and flcing 
down green precipitates; alkalies changed it to red 
mixed with yellow, because it contained some yellow 
extractive matter, of which hereajpter. 

This liquid contained muriate of amntonia, as was dis- 
covered by alkalies and solutipn of silver; also iiiti^ 
milled with muriate of potash, -discoverable by evapo- 
rating it to dryness and treating it with highly«prect|fied 
alcohol ; besides muriate ef ammonia that was taken up, 
it <:ontained a little acetate of potash, the acid of which 
might be separated by distilling it with weak sulphuric 
fcidjind potash by incineration. 

,v5 Alcohol therefore extracts from the evaporated juice 
of \yoad, l\ green matter ; '2*; yelbw extractive matter ; 
3?. acetic acid, probably, which does not rendeir the 
green matter green, because it is too much diiut|9d» but 
which unites with it when concentratedj^ and &dl3 dpwn 
, with it; V. muriate of ammonia; 5*. muriate of pota^iu 
small quantity; 6^ nitrate of potash; 1\ acetate qf potr 

ash. 
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aA/ Th6 fiitre and sal aihtaridniiKC are in a iniddltng^ 
krge proportion. 

Reagents did not indicate die presence bf lime in the 
iJcoholic liquor. 

t). The matter insoluble in alcohol, C. was dissolved 
for the most part iti hot wnt^r. Tb(i solution wad red- 
di$b, it did not turn green with acidd, which shews that 
it did not contain any green matter ; acids changed ii to 
a dear yellow, alkalies to a deeper yellow ; alumed silk 
#iu dyed in this liquor of a yellow colour, slightly ted- 
ditiiL These experiments show the presence t>f a yellow 
colouring matter, which is probably anklbgous to ihal 
which esists in many kinds of common indigo, and in 
many regetable juices. 

The watery solution contained, in addition to thiSj a 
moderate quantity of a vegetable acid tolt with base of 
Ume^ which will be further fekaitilnQd below. The ex- 
iiteniHi df this salt was shewn' by oxaUte of ammonia, 
and acetate of lead. Nitrate of dIVer Was abtltldantly 
precipitated by the ♦egetabl^ acid, and colouring mat- 
ter; the precipitilte did riot contain any mtiriato; nitrate 
of barytes yielded an abundant precipitate, formed for 
the most part by the vegetalble stcid, for the nitric acid 
\^ but a very small quanuty of sulphate ; nutgalls in* 
dicated some traces of aninlal mattcir. 

But besides these substances, thete is also some mu^ 
cilage, which was separated from the yellow-colouring 
matter, by means of acetate of lead, which precipitated 
the former. Sulphuretted hydrogen gas was passed 
trough the liquor, which precipitated . the excess of 
lead ; it wa$ then concentrated^ and i^Icobol was added^ 
which took iip the acetate of lime formed by tlie decom- 
position ot the vegetable salt, and left a viscous su(>« 

B b 3 stance 
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stance of a gummy nature ; but ib must b^ confess^dr 
that mucous acid was not obtained from it by treatmenjf 
with nitric acid. 

£. The small quanti^ of matter that was not dissolvedi 
%j the hot water in the preceding operatiooy was of a 
white colour, and of a crysuvlUne appeari^nce. I( wa^ 
dissolved in water sharpeMe4 by nitric acid. Tb^s sdiu- 
fion was precipitated abundantly by oxalate of ammonia 
and by fixed alkalies. Animo^i^ did not opcasicMi any 
precipitate in it^ which shews th^tit dpes i^qt contain any 
phosphate of lime, Acetate of lead produced in it a pre^ 
cipitate formed by the vegetable f^id wbicli was com- 
]l>ined with lime and magnesia, for on having incinerated 
a portion of this white matter that had npt b^n dif^r 
solved in nitric acid, a residuum was obtained of the 
carbonates of lime and magnesia ; the small quantifr)^ of 
this salt did npt permit the afcid to be^ separated, but 
there is some reason to suppose that it is c^ citrate, 
for it has the same appearance as that which Vauqueliii 
and Fourcroy obtained from onion juice, and it was not 
soluble jp boiling water, wl^icb is a proof that it was nojjt 
palate of lime« 

Water therefore took x\p from.the juice that bad been 
treated with alcohol; 1?. yellowr colouring extractive 
mi^tter; 2^ gumniy mattery 3\ acidulous malate qf 
)ime ; 4^ som^ traceif of sulphate of lime. The vegor 
table salt that did not dissolve was supposed to he citrat^ 
pf lime and magnesis^ 

II, ' 

The preceding experiments npt having be^n made 

' with a vie^ pf discovering the nature of the vegetable 

acids that ^ere contained in the juice of woad, and the 

natuite 
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fiahifa of the yolatile principles which might b€ found 
in it, the following trials were made in order to attain 
^otb tb^e ends. 

A. The juice of woad being distilled in a glass retort 
furnished with a receiver, yielded a white liquid that 
coQt^ned, T. a principle, probably oily, that gaye it 
the smell of green French beans \ 2*. ammonia, for it 
restored the colour of litmus that bad been reddened by* 
an acidy and it precipitated acetate of lead; 3*. sul- 
pl^ur, for paper covered with carbonate of Iea4 (whitQ 
lead) being ^ept in the receiver into which the distiUa« 
tion was made, becaipo covered with black sulpburet. It 
must be observed, that this paper is a very good meant 
of discovering the presence Qf sulphur, and thiat it is 
IQuch better to hang it up in the void space of the ves-i 
sels containing the liquids to be e^i^amined, than to dip 
it into the liquids themselves. 

It is uncertain whether the ammonia obtained in thif 
distillation, c^.m^ frqm the decomposition of any vege- 
table substance, or from the df composition of an ammOf 
niacal salt, for example, of acetate of i^0iM[noma; this 
last opinion however appears^ to be ofiost pppb^ble.. ' It is 
possible th^ the attraction of certain vegetable sub? 
stances, especially those that contain assote^ for acids^ 
may occasion^ or at least favour, by the assistance of 
lieat, the decomposition qf ammopiacal salts. 

B. Juice, of woad distilled with weak sulphuric acid 
yielded a liquid which contained acetic s^pid. As the 
^ir in the apparatus h^ the gdqur of prusfHc acid, pot* 
ash was put into the receiver, and green si^lphajte gf 
iron' was afterwards precipitated with this alkali^ the 
precipitate was then washed with weak ^Iphurip acid, 
ffi)4 ^ bl^o subst^ficf ^aif obtainedi which ev^tilently 9P* 

.p«are4 
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pewed to he progsiate of iroii« There can therefore t€^ 
maia no doubt respecting the extetlsnce «^f pruftbic aeid 
in the produce of this distillation. But does ^1s acid 
exint ready formed in cruciferous plants^ or is it deve* 
loped by means of heat, and of sulphuric acid ? These 
are questions that cannot be resolved at present, never* 
theiess the first opinion appears to be by much the most 
probable. 

C. Juic^ of woad from which the vegeto-anim^l mat- 
ter had been separated by heat, wus precipitated by 
acetate of lead ; and a curd was obtained iu large quan- 
tity, of a yellow colour, and formed of the vegetable 
acid formerly combined with lime (L t> and C]| yellow 
extractive matter, greeti matter, and a small quantity 
x>f vegeto-animal matter that bad escaped coagulation. 
This pr^ipitate, on being decomposed by sulphuric acid^ 
yielded a vegetable acid which possessed the following 
properties^ 

Upon evaporation, it became covered With pellicles, 
. which proceeded from th# re-action of the acid upon the 
extractive matter, &€. which was precipitated alotigr^ 
with it. The greatest part of this substance was sepa- 
rated from itj by evaporating it several times, and then 
treating it.with-alcobol at 4<y>. The acid thus purified^ 
imd left to itself for a month afid a hal^ did not crystaU 
Use ; on being again dissolved in water, some flakes of 
yellow eietnictive matter altered by the acid were still 
separated, and the liquor possessed the following cha- 
racters. Lime-water was riot precipitated by it, but 
barytea water xrtis, s^nd the precipitate was totally re- 
4issohed in the waten These re-agents gave the acid a 
yeUow eolonr^ because it still retained a little yellow ex- 
tractive medter.' Concentretted potii,sh deepened the co- 
lour. 
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laur, an^ no cream of tartar was prodvced, although 
there was a gredt excels of acid. Nitrate of barytes did 
not csluie any precipitate,, but one appeared on adding 
a drop of ammonia. Muriate of lime yielded a precipi- 
tate soluble in cold water. Nitrate of silver, a precipi- 
tate soluble in nitic acid. Nitrate of quicksilver, and 
acetate of lead, white precipitates. The latter was so- 
luble in acetic acid, but it required a certain quantity of 
the acid. 

From these characters it would appear that the acid 
of the woad which is combined with lime, and is dis- 
solved by water after the juice of woad has been treated 
with alcohol, is the malic acid. 

The liqupr being precipitated by acetate of lead, and 
afterwards treated with sulphuretted hydrogen, was eva- 
porated. When it was sufficiently concentrated^ it was 
put into a cold place, and after some hpurs, it yielded 
crystals of nitrate of potash. The mother water of these 
crystals was reddish, it contained much acetate of lime 
and acetate of ammonia, acetate of magnesia, acetate of 
potasj), and a muriate. These salts were extracted b]^ 
ifi^a^s of alcohol at 40*. 

The residuum th^t was. insoluble in alcohol was al-* 
most tots^Uy solubl^e in water, as only a white mattei;: 
was left resembling starch, whose nature qould not b^ 
deteirniiwd o^ account of the small quantity of it. Was 
it not ar ss^t similar to titt^t supposed ^bpve to be a citn^te ? 
The w^^t h^ tafcen up, gum, nitre^ and. Ume, but witb 
what acid the latter had been combined is unkn^wDi 
The reddish colour of tbe QolutiOl) did oot ari^ frpm 
colouring ei^tmctive matter, because the acet^l^e of lea4 
and muriate of tin did not occasion any precipitate in |^ 
It was probably pwi})g to the re-^action of ibe salts upon 
vegetable matter. 

IL £x* 
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11. Examination of the Green Feculi left Upon the Paptf 
when the Juice was filtered^ 

(a) The greatest part of the green resin was extracted 
from this fecule by repeated macerations in alcohol 
^hile it was fresh. It was afterwards treated several 
times successively with boiling alcohol ; by which means 
Ihe wax, indigo, and green resin that remained were 
dissolved. The wax separated on cooling, and the in* 
digo fell down at the end of a few hours. It sometimes 
happened that the wax drew along with it a little indigo. 
The following is probably the best method of separating 
these three bodies. The alcoholic liquor is filtered 
while boiling, the wax separates from it on cooling, it 
v& agaan filtered and left exposed to the air, in about 15 
or 20 hours the indigo precipitates on the sides of tfie 
glass. The liquor is then decanted, and the indigo 
'Waslied.with cold alcohol. 

' (b) The matter insoluble in alcohol is veget^^^animal 
Inatter retaining some indigo and green resin ; and its' 
quantity increases in proportion to the dryness of t^ fe-* 
eula that is examined. Alcohol cannot dissolve these 
substances, because they adhere to it by the same pawet 
9s causes indigo to adhere to woollen stuffs. Besides 
animal matter, the remduum also contains some remaiiis 
^f the wood of the plant 

When fresh made green fecula is treated with boiling 
alcohol, the green resin and indigo is taken up, but 
#hen the proportion of riBsin is very considerable^ it re- 
iliins much of the indigo in solution* To discover the 
lyresence of indigo in fecula, it may be treated with cold 
ftloobol, in order to dissolve the utmost possible quantity 
•I green resin. 

TO BE OOKCLUDED IN QVti NEXT. 
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Specification of the Patent granted to Richarp Willcox, 
of the Parish of Saint Mary^ Lambeth^ in the County' 
of Surrey f Mechanist; for sundry Apparatus or Ma- 
chinery for accelerating the Manufacturing of Felt or 
StUjfHats^ and for cutting and removing by Machinery 
the Furs of Beavers^ of BaffbitSf and the whole Variety 
of Skins, the Fur or JVfol/f which is used for the Pur- 
pose of Hat-making. Dated April 3, 1809. 

With a Plate. 

X O all to whom these presents shall come, &c. 
Now KNOW YE, that in qonapliance with the said proviso, 
I the said Riphs^rd Willcox do hereby declare that the 
nature of my said ii).veDtion, and the manner in which 
th^ ss^n^e is to be performed, is described ^nd ascertained 
iu the plans drawn in the itlargin of these presents, and 
the following explanation thereof; that is to say: My 
said invention consists of a method of holding down or 
confining the fur or wool during the operation of cutting 
pr separating the fur from the pelt \ and a method of 
Vq^. XVIIL—Second Series. C c effect 
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effectually and conveniently removing the same after it 
is so cut or separated. My method of holding down the 
fur I thus describe : First, the skin being held down or 
confined to the surface of the roller on which it is ad- 
vanced to the knife, I propose to hold or press down the 
fur by the application of an apparatus, which I call a drag 
(or some of the other similar suitable contrivances, which 
^ill be hereinafter described), moderately pressed on its 
surface; this is disposed either in a position parallel 
vrith or inclined to the axis of the large roller, is placed 
edgeways or inclined to it, may be composed of iron, 
of the, other simple metals, of a composition of them, 
or of wood, and is either simple or compounded of dif- 
ferent pieces, as the dimensions or other circumstances 
of the work may occsisionally be found to require ; and 
to this I add an apparatus which I call a rake, and by 
t^his I propose to remove the fur frorii off the pelt, after 
it is separated hy the action of the knife ; and the drag 
1 construct so as to accommodate itself to and produce 
an uniform pressure or holding on the fur, notwithstand- 
ing its inequalities of thickness ; and to produce this, I 
prefer and adopt an edge bar, pressing with its edge oq 
the fur, and composed of three distinct parts, thus : two 
outer pieces form a case somewhat similar to that of a 
pocket comb, and a middle piece is placed between 
them, and projecting edgewise below them ; this I make 
pi about one inch deep and about one eighth thick, and 
its projection below the case about five eighths of an 
inch ; it is secured to it by two or more rivetsj one or 
two inches from each end, it is filed smooth on the edge 
which lies in contact with the fur, and this should be a 
little rounded ; by this means the middle piece will, 
^th a nfioderate d^ee of pressure, spring on ita edge. 
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i»nd so acooointodate itself to those skins which arft 
thicker at the middle than die edges, and when of an 
uniform substance will remain parallel ; the materials I 
find best for this are steel and iron welded together^ the 
ateel part in contact with the fur ; to Remove thfe fur 
from the drag I use the rake before-mentionedj and 
foriped either on the principle of ths drag, or in dthei^ 
cases, a piece of steel or steel and iron pkced edgewise 
and brought to a knife edge, which is afterwards a little 
taken down by a file or fine grindstone. One of thd 
methods of applying this apparatus I thus describe : tha 
machinery to work the drag £ind rake. may be any of the 
well knowo eccentric motions, as otanks, heart wheels^ 
&0* and cohnected by ahy of the well known methods 
of communicating motion to different shafts ; the effects 
of this apparatus a^e^ thM each stroke of the engine ifaie 
edge of the rake comes into contact with the edge of 
the drag, and presses on thb skin, so as to relieve it in 
some degree from the weight of the drag (and in some 
cases the entire weight), and as the rake recedes by the 
eccentric motion, draws liway the fur cut off; the drag 
iK)w pressed on the fur while a second stroke is madey 
aiid another pbttion of fur cut, while the rake is raised 
by its machinery sufficiently high in its back stroke to 
be clear of the fur, and fall the next stroke in contact 
with the drag as before, and is •gain ready to. dtaw 
liway the fur about to be cut 
The references to the drawii^s ar^ as foUdw i * 
Fig. 1, (Plate X.) A A A A A^ the framing of th^ 
machine. B B, the large roller on which tbd skin i^ 
dkposed^ so as to advance the pai'ts to the action of the 
knife from which the fur li to be cut. C C, isai snmller 
vAXet of soft meCa)^ ^ lead, pewte/, &c. on which the 

Cc 2 fur 
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Fig. 6, shews another method of removing the ft 
after it is cut. The roller A is the same as that marke 
C in Fig. 1. B is the drag marked C in Fig. 1. C is 

drui 
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Pne creeper K K on which it is locked. 
'Figs; 11 and 12 are respectively front and side eleva- 
36ns of an apparatus for holding down the fur\on the 

roller* 
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toller. In this the dotted circle A A is th^ circular 
knife.. BB, two small cones so disposed as to be hi 
contact with the surface of the rollefi and also with thai 
of a plate C C ; they press moderately on the fur by the. 
action of a spiral spring G > one end of* this is fixed tc< 
the stud ja, the other to I ; the cones revolve on thei 
respective axes separately by bevel gear affixed to their 
basis, the apex of each cone is supported by a project^ 
ii)g piece. D (Fig. U.), the corresponding bevel- wheeb 
are set on an upright shaft, driven by a wheel at F^ or 
.other suitable atid usual contrivance, and I use a single 
knife in this way, or connect two or more^of them as oc* 
it;a^ion may require. The Figs; II and 12 have their 
i96veral parts marked respectively with the same letter 
of reference ; this apparatus also traverses the length of 
the roller as Fig. 9, by being fixed on a carriage sliding 
on triangular bars. 

Fig. 10 is a geometrical view of the under side of the 
t^ircular knife in which the shape, situation, and method 
of adjusting the piece are shewn; and I declare that 
the description of the apparatus and their parts herein 
given is the result of careful and practical experiment, 
^nd are what I prefer and adopt in practice ; but further 
I declare, that to prevent the infringement of adopting 
my principles, or any part or parts thereof, under the 
disguise of a change of materials, dimensions^ or • pro^ 
portions, I claim the privilege of using any or all of 
the metals or their combinations, of altering my mate- 
tials,. dimensions, or proportions, according to the in- 
tended scale of operation (as putting on a portion of H 
eircle or cylinder instead of a whole one, or on an hori- 
zontal or inclined Ibed, &c.}. And further^ I do not con- 
fine myself to any particular mode of coaaectiiig my 
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8^id improvements with the engine, or of communicate 
ing motion to them, but adopting all or any of those' 
modes with which mechanics are well acquainted, and 
claiming as my exclusiTe right all such copies or ap- 
proximations to niy principles of arrangement and con- 
struction herein set forth, as shall clash or interfere with 
them in apy or either of those particulars. 
In witness whereof, &c. 



Specification of the Patent granted to John Isaac Haw-* 
KINS, of Great Titchfield-streety in the County of Mid-i 
dlesex^ Mechanist ; for a certain Instrument, Ma-* 
chine^ or Manufacture^ applicable in Mechanics as et 
Balance or Equipoise. Dated Nov. 2, 1809. 

With Engravings. 

J. O all to whom these presents shall comef, &c.' 
Now KNOW YE, that in compliance with the said proviso, 
I the said John Isaac Ha^^kins do hereby declare that 
the iiature of my said invention, and the manner in which' 
the same is to be performed, is described and aiscer- 
tained by and in t^P drawings in the margin of these 
presents, and by and in ^:he following explanation there- 
of; that is to say : In^^tead of a weight commonly used 
to counterbalance or equipoise a lamp, chandelier, 
lustre, window-sash, window-shutter, window-blind,' 
gliding-mantle, or blower of a stove, or any bther weight 
requiring a counterbalance or equipoise, I employ a 
steel spring, such as in a spring-clock is called the 
main-spring, (see Fig. 1, a a, Plate XI). I attach one 
f nd of the said spring Co a fixed axis d, and after coiling 
this spring arottnd the a3us, fasten it by the other end 

' to, 
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to a barrel cc c^ which has rotation on the said axis^ 
aftfsr the manner the same is done in a spring clock. 
Now it is well known that if a small weight df be sus- 
pended by a line or chain ^, to the circumference of this 
barreli the barrel will be turned a certain small distance^ 
but to make it turn further a large weight is necessary. 
This spring and barrel is therefore not an equipoise or 
balance, but requires an addition to constitute it suoh ; 
for which purpose I fasten to one end of the said barrel 
a fusee ; see Figs. 2, wherein A is a view in a^line with 
the axis ; B is a view perpendicular to the axis ; a d 
the axis ; b the barrel ; c the fusee ; this fusee is so 
formed, that when the spring is slack or nearly slack, 
and consequently very weak, the line or chain d, which 
supports the weight to be counterpoised (e) shall hang 
near the axis; but as by the rotation 'of the barrel the 
spring is wound up and thus becomes stronger, the said 
line or ch^in sihall recede upon the fuse^ from the axis, 
and thereby procure st greater power of purchase upon 
the spnng, and tl)is in such proportion as that the spring 
shall support any given weigl^t when hung to th^ line or 
chain in all situations. Tl^e same effect may be pro- 
duced by fixing the barrel instead of the axis, and let- 
ting the fusee with the axis be turned instead of the 
barrel being turned. This machine may \)^ ,m$^de of 
iron, brass, steel, or any kind of bard metal, or some 
part or parts of metal, and others of wood, or other hard 
substance ; and in order to bring it into action it must 
of course be fixed in some situation capable of support- 
ing its own weight, and the weight of the thing to be 
balanced ; and the whole machine may be concealed by 
any covering or ornament which fancy may suggest* In 
certain confine4 situations it; may be convenient to put 

twq 
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' .' " ^ * 

two or more machines on one fixed axis, for the purpose 
of counterbalancing two or more windows, blinds, or 
weights of any description. For some purposes it will 
be requisite to have twa or more lines or chains, and 
consequently to make the fusee with double or multiple 
grooves. Fig. 3 ; or to have two or more fusees ; see 
Fig. 4, which represents two fusees naving a barrel 
within $hewn by dotted lines. For other purposes it 
may be convenient, as in Fig. 5, to put the spring and 
barrel a on one axis, and the fusee b on another, and to 
employ a line or chain c to connect them together, as 
well as one dd going round a cylinder fixed to the 
fusee, to support the weight to be counterbalanced (e) ; - 
(this line is represetited as broken to save room in the 
drawing ;) ff is a frame in which the whole acts. For 
the- blower of a stove several plates of iron or brass are 
to be hinged together and wound on a roller, within 
which roller is a spring of the kind before«mentioned. 
In this case since the blower is a ^^ariable weight, de- 
creasing as it winds up, and increasing as it is pulled 
down, the thickness of the blower itself, or of a rim on 
each edge of it, may form an equivalent to the action 
of the fusee, by causing the blower to be suspended 
nearer to or farther from the centre of the roller, in such 
proportion as to be counterbalanced by the spring at all^ 
heights. Fig. 6, represents a front view of the blower ; 
aaaa the blower ; bbbb the hinges ; c\ knobs to 
move it by. Fig. 7, is a profile view of the same blower 
partly wound on the roller which forms the axis : a a the 
jointed blower ; b the roller ; c the knob. The shape 
of the fusee naust in all cases be determined by the vary- 
ing power of the spring, and the .thickness of the line 
or chain. A simple rule to find this shape is to take 
Vol. XVin.~SECOND Series. D d account 
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account of the actual weight which the spring will sup- 
port at every half or^quarter turn of the barrel, the weight 
being suspended from the circumference of the barrel. 
Multiply this weight by the radius of the barrel, and divide 
the sum by the weight designed to be suspended from 
the fusee, the quotient will shew the distance at which 
the line or ciiain ought to hang from the axis, and con- 
sequently will determine the shape of the fusee. In the 
case of lamps, where the quantity of oil will be greater 
sometimes than . at others, and consequently the weight 
which is to be supported will vary, I introduce a small 
spring gf Fig. 8, pressing against the barrel or fusee, 
or any other convenient part, to create a degree of fric- 
tion,* to prevent the lamp or other weight preponder- 
ating when full of oil, ani to hinder the counterbalanc- 
ing spring from being too powerful when the oil is 
burnt out, or the burner removed, or the weight de- 
creased by any other means ; I use the spring to preate 
friction in any case where the counterbalanced weight 
is liable to increase or dimunition. The chief advan- 
tage as well as novelty of my invention, consists in 
combining a spring with a snail or fusee for the purpose 
of counterbalancing a weight, and as this has not here- 
.tofore been done, I claim the right of doing it in all 
the various forms v^hicb fancy or convenience may dic- 
tate, a number of which are shewn in the drawings in 
the margin of these presents, and which are in part be- 
fore referred to. Fig. 9, shews the machine with single 
fusee in a convenient form for suspending a lamp, lustre, 
or other weight. Fig. 8, before referred to, is a view 
in a line with the axis of the same machine as that 
shewn in Fig. 9, shewing the end of the barrel, and so 
niiich of the fusee as exceeds the diameter of the barrel, 

the 
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the lettex^ refer to the same parts in both figures ; a a, 
the barrel 3 b b the fusee ; c the line or , chain to which 
the lamp, lustre, or weight is to be suspended ; d d the' 
axis j ee ee the frame into which the axis is fixed ; / a 
screw for fixing the whole machine to a ceiling or other 
place. Fig. 10, shews the application of the machine 
to suspend a window sash ; a the machine fixed, aqd 
to be concealed in the top of the window frame'; b b 
the lines coming from two fusees attached to one 
spring and bai'rel, which lines go over pullies c c ; these 
puUies are fixed to the two extremities of a piece form- 
ing the under sides of the top of the window frape ; 
the lines pass down through holes at the end of this 
piece and fix to the sash d on each side ; e e represent 
the window frame. In a similar manner I apply the ma* 
chine^to counterbalance a coach window, or other sin^i* 
lar weight or weights. 
In witness whereof, &c. 

Specification of the Patent granted to William Bundy, 
of Camden Tcwnj in the County of Middlesex j Mathe* 
matical Instiniment Maker; for a new Method of 
heading Pins. Dated September 28, 1809. 

With Engravings. 

A. O all to whom these presents shall come> '&c. 
Now KNOW Y£, that in compliance with the said proviso, 
I the said William Bundy do hereby declare that my 
said invention is fally described and ascertained as fol* 
lows ; that is to say ; Fig, 1 1, (Plate XL) A, the frame 
or stock made of metal, in which are fitted a pair of 
steel dies B, in manner of those generally used for mak« 
ing screws, held together by cylinders C; the dimen- 

D d 2 sions 



Digitized by VjOOQ IC 



964 Patent /or a new Method of heading Pins.^ 

j»ions may be various as the quality of work require ; the 
dies I generally use are about two inches long and one 
inch square; in the prominent parts which appear at A, 
Fig. 12, and that side of each the two dies which x^ome 
in contact when in use, (after sinking of a uniform depth 

!a portion of those surfaces as described, B, Fig. 12, to 
facilitate the following process) are made correspond- 
ding grooves, which when pressed together form holes, 
each the diameter of the shaft intended to have the 
head fixed on ; these holes may be made tapering up- 
ward or contracted bI that part close under the head, ^as 

'at C, Fig. 12, where a portion or half a hemisphere, 
whose diameter being that of the size head required, is . 
to be worked out ; viewing the dies thus worked, and 
in the frame A, Fig. 1 1, which is the position I place 
them in while introducing the pointed shafts, each hav- 
ing arhead put loosely on, the upper die "being at liberty 
in the frame, the pressure of its weight will be found 
sufficient to hold the number of shafts with their beads 
in their respective places, while fiiej are pushed for- 
ward with a strait motion, until the quantity of heads 

' ^prevents the shafts from going any further; in this state 
it is necessary to turn the lever D, Fig. 11, to which is 
fixed a screw E, Fig. 13, for the purpose of forcing the 
dies together, whioh will hold the shafts firm enough to 
receive a stroke firom a pres& on the top piece (here- 
after described), to secure and form complete die whole 
number of heads in the dies.^ Fig. 14 describes the top 
piece, A the steady pinfi to fit the holes E, Fig« ll^whicih 
will guide those hollows or hemispheres that are sunk in 
Fig. 14, at B, to match the corresponding portion of 
hemispheres K^ Fig. 11; these hemispheres may be 
finished to faticy, as respects th^ ornament or figure 4[>f 

„ouldin,f 
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moulding intended for the top of the head, by sinking 
them accordingly, I leave a point in the centre of these 
cavities in the top piece, which serves when forced into 
the top of the shaft to widen it there, arid form a rivet, 
and thereby secure the head firm from coming off the 
top of the shafts and the dies having been hard screwed 
together with the lever D, there will be a collar formed 
by that pressure on the shaft under the head, suffici^ilt 
to prevent the liability of the head being by any ordi- 
na^ry means forced down the shaft. Now having de- 
scribed the working parts, as in Fig. 11, and admittkig 
the shafts each witli a head, are pushed into their re- 
spective places at K, Fig. 1 1, and secured by the scr'ew. 
Fig. 13, I introduce the steady jpins A of the top piece, 
Fig. 14, into the holes E of the die E, Fig. 1 1, Ihe hemis- 
pheres at B in the top piece Fig. 14, corresponding with 
those in the dies at K, Fig. 11, then taking hold 6f the 
frame by thehandleT, Fig. 11, and placing the v^hole 
in a fly press, one stroke therewith on the top piece (the 
* strength thereof being regulated according to the size 
of the work), will be found sufficient to compleat the 
whole number of heads in the dies. Hitherto it has been 
the practice to strike the head several times, and that 
on its sides expecting to fix it on the shafb while held 
in a horiz6nxal pdshlon. But my method of effectually 
iand' secuiiely fkstening the heads on the 'shafts, and 
^ teavipg' ti»e' heads of a superior forn?, is^i by placing -t^ 
sHafta* in a pei^iyUeuIar . direction, and strikii^gibe 
heads and shafts on their tops, which I call superior 
4^iMf^, 'tod : which method I clainf as- my invention. To 
succeeded the <iompletest mafiner'in' forming-xtbase^^if- 
perior heads^ it will be necessary that the dimensions of 
the heads before they are fixed to the shafts, should be 

.particularly 
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particularly attended to; if they are intended when 
finished, to be nearly of a spherical figure, they should 
be prepared of a greater depth of axis than the diame- 
ter, that the diameter may be small enough to go freely 
into the hemispheres in the dies and top piece which 
are to receive them ; for this purpose head wire may be 
made fiat, either by drawing or rolling to a size, so that 
when spun, one or more rounds will be sufficient for a 
head ; I recommend head wire of a smaller than ordi*- 
nary size without flating, so that when spun and cut 
three rounds, it shall contain the quantity of metal re- 
quired for the size head intended. When the heads 
have been fixed on the shafts by the stroke of the fly- 
press, the screw is then to be turned back by the lever 
D, and taking hold of the milled head G, Fig. 11, which 
is on the head of the small shaft H, and which goes 
through the screw E, Fig. IS, and is fixed to the top die 
at I, by b^ing screwed hard in the die B it may be 
drawn back, to separate the dies sufficiently wide for 
the superior headed pins ' which they . contain, to fall 
through into some place prepared to receive them. ' 
In witness whereof, &c. 



Observations by the Patentee. 

The saving of time by this mode of heading pins' is 
not much ; but a great advantage is gained in the 
superiority of the pins over those made in the common 
method. ' 

&f essrs. Francis and Davidson, of Grace Church-street, 
(late Dumford and Co^) have purchased the Patent. 
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An Essay on the Mathematical Construction of a Plough, 
which shall offer the least resistance, and which shall 
turn a Furrow in the best Manner, By Mr. William 
Amos, Author of the Theory and Practice of DrUl^hu^^ 
bauflry; Minutes of Agriculture and Planting, Uc.iUc. 



(Concluded from Page 179.) 



B, 



>UT the easiest and most familiar way to obtain the 
curve, which a combination of the two. inclined planes 
ought to make, (let the dimensions be what they may), 
and to represent sensibly the manner in which *the fur- 
row is raised, and twisted over on this mould-board, is, 
by Fig. 1 (Plate XII.), where the board A B C D repre- 
sents the sole of the plough nine inches wide, and thirty 
inches long inside measure, divided into 30 equal parts, 
and scribed with a carpenter's square, ^s represented by 
the occult lines. 

A £ F B represents the land, or left side of the 
plough, 30 inches long and 12 inches deep inside mea- 
sure, divided and scribed as the sole ; and the board 
A E G D represents a section of the end of the block of 
wood, from which the mould-board is to be made ^ A E 
5 12 inches, E G= 17, and A D » nine inches inside 
measure. 

Take a strong brass wire, fix one end on a pin in the 
lower fore-corner of the land side, bring the wire over 
the angle B, and pass the other end of it over the angle G, 
fixing it tight in the board A E G D with a nail or wooden 
pin, as at a, to represent the central diagonal line which 
divides the perpendicular height, and horizontal width, 

equally. 
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equally. Take a triangular board represented by E B I, 
divided and scribed as the other two, and screw on the 
top, taking care that all the scribes be square with one 
another, then^your model will be finished^ which is best 
made from a scale of three inches to a foot ; and then, 
every quarter will be an inch. 

Take now a flat iron rule, about five or six inches 
long, "^th a straight edge and a sharp point ; move it 
backwards parcel with itself from B C to A D, keep- 
ing the straight edge of it always on the line C D, which 
represents the right side of the mould-board, and letting 
the point rise a^ the edge recedes along the diagonal 
wire B G, which represents the central diagonal, roak^ 
ing a prick on every one of the scribes touched by the 
point on the land side, by which marks or pricks a seg- 
ment of a circle will he generated qf 15 inches radius, 
for the curve of the breast of the plough- 
Continue moving the flat rule backwards, parallel with 
itself, making a mark or prick on every ,one of the 
scribes touched by the point on the top, by which pricks 
or marks a segment of a circle will be generated of about 
30 inches radius, for tlte right band upper edge of the 
mould-board ; whose characteristic will be. a combina-* 
tion of the principle of the two inclined planes in cross 
directions, and will give what we seek— the outside 
curve of a mould-board of the ]ea3t resistance. 

By this machine the foregoing table was constructed. 
Having by mathematical demonstration, pointed out two 
easy methods of finding the curve of the breast of the 
plough, and that of the upper )edge of the mould-board, 
I shall now proceed to shew the advantages that may be 
derived from the last method. 

Instead 
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Instead ot uiihg a piece, of wood of the full dimen* 
sions/ the plough-maker needs only to make the sheath 
or breast of the plough as already described in making 
the mohld-board, viz. the segment of a circle of 15 
inches radius, to fix the wrest in the tisual ^ay, so th&t 
the sole or bottom of the plough may be eight inches 
and three quarters wide all the length ; then to apply 
anotbei* piece of wood of a proper length, depth, and 
thickness, for the other part of the mould-board*, ou 
Ae top of which must bd drawn a circle of only 29| in- 
qbes radius to fallow for the covering plate iron, and then 
to work in straight lines from the right lower edge of the 
mould-board to the circle on the left edge of the breast, 
and to the circle on the right upper edge of the top/ 
which will save much wood and labour, and the princi- 
ple of the mould-board will remain the same. 

Onjhe Construction of the other essential Petri's of a 
Plough, 

In order to determine the position and dimension of 
the other essential parts of a plough, it is necessary to 
know the inclination of a horse's shoulder^ the height of 
the point on the shoulder where the traces or chains are 
yoked to, the length uf the chains or traces and swing- 
ing trees from that point to the beam end, and the 
depth and width of the furrow at which the land is re- 
quired to be ploughed. 

The inclination of a horse's shoulder varies in different 
horses, and in different attitudes. When a horse is 
standing still, the medium angle is about 69 degrees; 
but when he is in the act of pulling, the inclination of 
his shoulder is about 75 degrees : hence the medium 
angle is about 72 degrees, and the medium height of 

Vol. XVIII. — Second Series. E e th» 
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the point of draught, on the shoulder of a hone ti or 
)L5| bands high) i» about 4$ inches, . 

When horses are yoked double to a plough, tiie 
length of their traces is from 76 to S4 inches, and the 
length of the chains of the swinging trees from t% to 26 ;^ 
the medium length will be 104 inches to. the beam end. 

These data being obtained by admeasurement, iio* 
thing more is necessary than to determine the Width and 
deptlp^ of the furrow at which the land is tp be ploughed ; 
and for the present purpose, I will suppose the depth to^^ 
be five inches, and the width nine. ' 

These data being settled, I shall now proceed to the 
geometrical construction of the land, or left-hand side 
of a plough. 

Plate XI L Fig. 2, is a geometrical construction of a 
plough (en profile) and of the horses properly harn^sed 
and yoke to it. This part of the plough may be con- 
sidered, as composed of two levers, one of which is the 
handle, and acts as a lever of the first kind, the fulcfrum 
being at the heel of the plough between the power aiid 
the handles, and the weight being on the share. The 
other lever is the beam, which is of the second kind, 
the 6nd of the beam being the point where the power is 
applied, the weight being on the share, and the heel of 
the plough the fulcTum. 

Draw the ground line A B, and at A erect a perpen-- 
dicular. Set off 48 inches from A to C for the medium 
heighth of the point of draught on the horses shoulder. 

Then with the chord of 60 degrees as radius, describe 
the semicircle D £ F, which divide into twice 50 de- 
grees, as per figure. 

From C, through 72 degrees, draw the right line G 
C H, to represent the inclination of the horse's shoulder. 

from C draw another line at right angles to the for- 
mer. 
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m«r, 16 meet A B in I, which will give the fore plirt of 
the plough sole, (147'.73 inohes firom A#) the centre ot 
gravity, or point of re^stancc^, and the line of draught 
equal to 155.3 inches from C to I. And this will hdld 
good in all well-constructed plou^phs, of whatever kind 
they may be. . , 

When the line of draught is perpendicular to the in* 
clination of a horse's shoulder, the ^oitar will ^ct upon 
the whole shoulders, and consequently injure them in 
the least degree : and, moreover, such a direction of the 
line of draught combines the weight of the horse witl^ 
his muscular force, which in any other: mode of harness-- 
ing will in some degree clash with 6ne another. 

Set the length of the traces^ C/=: 8t> inches + the 
length of the swinging chains /Ks= 24 inches i= 104 
inches from C to K» Which will give the fore end of the 
heam, or point of draught, in whichy Is a section of the 
small swinging trees, and G a section of the great one. 

Let fall a perpendicular from K upon A B, which will 
give the height of the fore part of the beam end KL, 
equal to 16.099 inches ; but th^ height of the beam end 
will be more or less, as the traces are longer or shoher. 
♦ Draw a line parallel to A B, at the distance of two 
inches and a half r= to half the depth of the furfow (on 
account of one horse going on the land, and the other 
in the hollow furrow) as M N. 

From the point N, where it intersects the line of 
draught C I, let fall a perpendicular upon A B to O ; 
which will give the point of the share ab^ut 8.1 1 inches 
from I, the centre of gravity. 

From the point N draw another line, making an angle 
pf 45 degrees with A B, which will give the pOsitiotr of 
the fore edge of the coulter N P. 

Ee 2 In 
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Id order to prove the foregoing ditnen^on^, -and- to 
find out the rest, we have in t)ie trtangle. A C I, 

A C s 48 inches 

it A C I :f 72 degree^. 

/.A I C s= 18 ditto. 

To find the other two sides. Thus, 

As the sine of the ^ A I C = 18' 

Js to the log. of A C 7= 48 inches. 

So is the sin^ of the 4 A C I s 72'' 

To the log. of A I = 147.73 inches. 
Again, 

As the sine of ^ A I C =: l^*" 

Is to the log. of A C ss 48 inches, 

S^ is radius . ■ 10. 

To the log. qf I C ^ 155.3 inches. 

And as the triangles I K L, and I N Q^ ure similar tq 
the triangle ACT, we have, . ' 

As C 1= 155.4 inches 

Is to A C = 48 dittOv 

So is C I-^I K =: 51.3 ditto 

To K L=: 16.099 ditto, the heigl^t of the hes^m ^nd. 
But if the traceS; &c. are only 102 inches, the height 
of the beanf end will be 16.5 ; and if only 100 inches, 
the height will be }7.0^, andtheb^aia lengthened iq 
proportion. 

Again, 

As A C == 48 inches 

Is to A I =147.73 ditto. 

So is K Ls= 16.099 ditto 

To I L = 49.33 ditto. 

Again, 

As A C = 48 inches 

Is to A Ik 147.74 ditto, 

So 
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Sp is NOs2.5 ditto. 

To I O = ».l 1 ditto, the solid partof the share. 

Then from I L ss 49.33 inches. 

Take IO= 8.U ditto. 



Gives L O = 4 1 .22 ditto. 

And A I =r 147.73— I L = 49.33 = A L=: 98.4 ditto. 

Set 36 inches from O to Q, and it will give the length 
of the plough-sole. 

On Q erect a perpendicular, and draw the line Q r, 
which gives the heel of the plough, fastened with wooden 
pins and iron spikes^ as per figure, or by the iron bolt 
Cd. 

Upon the point I erect another perpendicular, on 
which set seven tenths of an inch from I to R. 

Set 10|. inches from Ito S, there erect another per- 
pendicular ; set off 1 2 inches from S to T for the height 
of ^e breast. With a radius of 15 inches, described 
b^' the circle R T, then draw the line O R to the tan- 
gent of that circle, which will complete the form of the? 
breast of the plough. 

Draw the line U S six inches from T, completing the 
fpnn of the sheath, which should have a shoulder on 
the land side to bring it into the same plane with the 
left side of the plough sole, and left handle, and must 
be bevelled off in the breast from the land side, to an- 
swer the curve of the mould-board. 

Draw the line, a b parallel to A B, at the distance of 
36 inches ; then take six feet in your compasses, and 
with one foot in S make a mark on ab as at V, which 
gives the length and height of the plough handles. 

The beam should be about four inches and a half 
square, from a little before and behind the coulter hole, 
tapering towards the beam end, and the left handle ^ 

and 
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and it should have a curve five or six inches up and 
down, as per Fig. to prevent the stubble from accumu- 
lating under it 

The length of the beam is known by measuring be^ 
tween K and X, about six feet eight inches long* 

K and Y is, a profile of the bridle and chain-hook, 
which moves on the bolt ^ as a centre passing through it 
and the beam, and is fixed in any position by another 
bolt which passes through the circular head of the bridle 
Y, (see i. Fig. 3.) so as to give the plough a greater or 
less hold of the ground, which regulates the depth. 

But regulating by the bridle will seldom be necessary 
in ploughs constructed upon the above principles ; as 
the difference of the depths to be ploughed may be suf- 
ficiently varied, by lengthening, or shortening the line 
of draught C K, ejtber by the traces Cf^ or by taking 
up or letting out the, links of the swinging chains g K, 
and in particular cas^s by both. 

In order to represent the other parts of this plough, 
It will be necessary to give a horizontal view of it 

Plate XII. Fig. 3, is a horizontal view of this plough, 
in which A fe represents the land side. 

C, is the part where the beam is inserted into the left 
handle. 

£ D, the land side of the plough sole. 

D E F G, the form of the sole or bottom of the 
plough. 

H, represents the upper edge of the inould-board, 
which according to the former models, is a segment of 
a circle of 30 inches radius. 

IK, the two handles. 

£ L, The beam, which should be straight on the 
right side, and tapered on the left or land side both 

ways. 
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ways, fnxa a little before and behind the ooulter hole 
(as per Fig.),.whera it is four ioches aqpiare; smd it 
should be three inches broad at tlie fore-end, and Ihrae 
and a half deep. 

The fere-end of the beam should also oaafce an angle 
of about 1.25 inches with the land, side of .the plough 
sole, as will appear by the following demonstration. 

Set oS 24 inches (the length of the swinging tree$) 
from the beam end to A. Through A, draw the line 
P Q *t right aagles to A B, then set oflF 9 — 5 = 14 in- 
ches (for the width and greater half width of the farrow) 
from A to P, for the path of the horse in the furrow. 

Set off 24 inches from P to Q, for the path of the 
land hocse ; then divide P Q. into two equal parts, as at> 
R; draw the line X> R, which will give the angle to be 
made by the middle of the beam with the land side of 
the plough sole D £, equal to about 1.25 inches, or two 
inches at A R. 

The reader will observe, that the occult parallel lines 
between these two ploughs, are to make the dimensions 
of the latter correspond with those of the former. 

My The bridle of the plough, is 14 inches wide, ^with 
notches to receive the hook of the tow-cl>ain of the 
swinging-trees, as per figure. 

By shifting this hook to the left hand you take land 
from the plough, and by shifting it to the right hand 
you give it land, which serves to counteract any occa-^ 
sional tendency of the plough either to the right or left. 

Plate XII. Fig. 4, is the profile of a plough used in 
the fens of JLincolfishire, constructed upon the same 
principles as the foriP^r. 

In this plough I have introduced the wheel-coulter, 

whiph is far superior to the stauding cojjlter^ upon land 

that is free from stones. 

A bori- 
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• A horizontal view of this plough being exactly similar 
tbtbeother, a desciiptioa and drawing of it would be 
luperfluous. 

Plate XIL Fig. 5, is a section of a standing coulter in 
its foil size, and in the fbrm of an isosceles triangle, 
each side of which is three inches broad, and the base 
fs half an inch thick in the middle of the length of it^ 
tapering towards the point, and thickening a little to- 
wards the upper end of it 

That the coulter may have a perpendicular position, 
and cut in the same plane with the land' side of the 
plough, it should be so placed that aright lihe, laid 
along the land side of the plough after it has been plated, 
may pass along th,e middle of the coulter^s back ; in 
order therefore that it may preserve a perpendicular po- 
sition, the middle of the coulter hole in the beam should 
be eutactly perpiefndicular to the land-side of the plough 
. sole, as per figure. 

But if the form of the beam will not admit the coulter 
hole to be in this position, without iajuring it, the coul- 
ter should be kneed below the beam, just so much as to 
give it a perpendicular position. 

Plate XII. Fig. 6, is a section of the socket, or hind 
part of the share, which receives the toe of the plough, 
in which A B is seven inches, A C five, and B C eight, 
inside measure. 

Plate ill. Fig. 7, is a horizontal view of this share, in 
which A B is 15 inches, B C 9f , AC 17.75, and B D 
20, and is very suitable for all soils free from gravel and 
stones ; but in stony soils, the fin of the share must be 
made as narrow as possible : indeed, some land is so 
stony as not to admit 'of any fin. 

This 
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This share is fastened to the breast by & bolt, which 
screws into a nut let into the hinder edge o^ the sheath, 
as in Fig. 2. 

The land side of this share is continued throughout 
the whole length of the plough-sole, and is fastened by' 
a screw bolt at c. For a profile of this share, see Fig. 2. 

Plate XII. Fig. 8, is a horizontal view of a fen share, 
nearly of the same dimensions as the other, but fastened^ 
to the sole of the plough hy a perpendicular bolt^ as per 
Fig. 4, and the breast by a horizontal bolt the same as 
the other share. 

The share being employed for the purpose of cutting 
, and raising the furrovi^, the curve which it ought to form^ 
in order to perform these operations with the least re- 
sistance, will be best obtained from the directions given 
for making the mould-board and share, Fig. 2. 

That the shares may be made true, and all of one 
form, it is expedient tahave them forged upon, a model' 
made bf cast iron, of the same shape with the toe of the 
jnould-board and sheath, upon which the share is, to be 
fitted. But that the surface of the share may be even 
with the surface of the plated mould-board, and land 
sijde of the plough, the wood upon which the share is 
fitted, must be cut or sunk so much lower than the 
rest, as the thickness of the share iiron exceeds the thick- 
ness of the plate iron that covers the mould-board and 
land side of the plough. 

Having thus described the construction of all the es- 
sential parts of a plough, upon the truest mathematical 
principles ever presented to the public, I shall now pro- 
ceed to point out the criterion of good ploughing ; the 
use of which, though very extensive, may be fully com- 
prehended in the breaking up of sward ; the perfection 
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of which is to es;pose the greatest surface possible^ and 
to furnish the greatest quantity of mould for covering 
the seed. 

Plate XII. Fig. 9, is a section of a ridge 12 feet wide, 
properly ploughed in furrows nine inches wide and four 
inches and a half deep, laid down from a scale of 44 of 
an inch to a foot. 

Here it is evident, that not only the surface is in* 
creased, but also the depth of the staple, which greatly 
extends the pasture of plant^. 

The perfection of this mode of ploughing depends on 
the similarity of the furrows, and on holding the plough 
steady ; for if one furrow be narrower or broader than 
another, they cannot fall in the true order, as per 
figure. 

Since the purpose of ploughing is to expose the 
greatest surface to the influences of the t>un and atmos* 
phere, and to furnish the greatest quantity of mould for 
covering the seed, it follows that the furrow which shews 
the greatest surface, must aeteris paribus, be the most 
capable of answering those purposes most effectually. 
And it is evident from the property of right angled tri» 
angles, that the furrow whose depth is about two thirds 
of its widths and laid to make an angle of 4^ degrees 
with the horizon, will expose the greatest surface pos- 
sible, and produce the greatest quantity of mould. 
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On the fertilizing Effects of Gypsum in the United States 
of America ; with a View to elucidate its mysteriorzs 
Operation,^ and to extend its Benefits to England^ and 
other Parts of the British Dominions. 

By A. FoTHERGiLL, M. IX F. B. S. Hon. Member of several 
Med. Phil: and Agric. Societies. 

From the Commxjnications to the Board of 
.Agriculture. 

vJYPSU]VI, the alabaster of the antients, now com- 
monly termed sulphat of lime, or plaster of Paris, by 
the moderns, is found in various parts of the world. In 
England it is found in Derbyshire^ Somersetshire, and 
Devonshire, and probably exists in many other parts of 
England, and also of Ireland. It is a compound fossil, 
consisting of sulphuric acid 30, pure . oalpareous earth 
32, water 38, according to M. Chaptal ; and it requires 
450 times its own weight of boiling water to dissolve it. 
By calcination it ' loses ^0 per cent, ; and in that state^, 
when incorporated with water, forms the well-known 
composition for modelling and statuary, and yields with 
sand a cement impervious to water, when applied in- 
stantly at the time of mixing. 

It is precipitated by fixed, alkalies, but not by the 
volatile in a caustic state. When pure it does not effer- 
vesce with acids. It powerfully promotes putrefaction^, 
whereas lime resists it, although it dissolves organised 
bodies. 

Of gypsum there are five species, which vary according 
to their purity and degree of neutralization ; hence the 
analysis of Bergman, Chaptal, and other chemists, differ 

F f 2 as 
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MS to the proportion of the respective ingredients — as £ 
manure, the fibroas or laminated sort is deemed the 
best.. Jt assumes various colours from other minerals : 
it is often semi«transparent, very brittle, and may be 
|cra{\ed with the nail of a finger. From the above pro- 
perties, it would seem a very unpromising substance fop 
a manure ; and yet, what is remarkable, most plants, on 
analysis, yield gypsum. Nor is this more wonderful 
than that they should be able to digest carbon, nay even 
silex, or real flint, supposed to be totally insoluble m 
water ! How little do we yet ^now of the mysteries of 
the vegetable eqononiy ! In the year 1768, the Rev. Mr. 
Meyer, of the canton of Bern, by a foVtUnate accident, 
discovered the fertilising power of gypsum, and liberally 
disclosed the secret to the neighbouring farmers. To 
their ^reat^ surprise, experiments soon convinced them 
of its efficacy, which they considered as little short oif 
mdgie. Its fame spread through Germany, and at length 
reached their German friends in Pennsylvania, where 
Judge Peters, after subjecting it to various trials on dif- 
ferent soils, candidly communicated to the public the 
result of bis experiments. This first brought it into 
notice in America, and contributed not a little to extend 
its benefits to the remotest partd of the Union. From 
his infi^rmation till the year 1797, and, from that of 
others till the present time, may be collected the result 
of what is yet known on^ the subject, and which I shall 
endeavour to comprise in jthe following sketch, so far at 
least as to comf^rehend the principal leading facts. 

Although gjrpsum has been discovered in the state of 
New York, and probably abounds in many other dis* 
tricts, yet it continues to be imported in brge quanti- 
ties from Nova Scotia, some from France, though per- 
haps 
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baps chiefly as S^ll^at, as it can be bad at half a doll^rjft 
bushel *. Both sorts are thought to answer equally 
well ; y^t ^ such samples as undergo, qn ^exposure tOf -* 
heat, the quickest ebullitioo, and emit the strongest 
sulphurous fumes, are generally pirei^erred. Such is. the 
increasing demand, that it is sometimes carxied from 
the wharfs on the banks of the Delaware,' above 150 
miles by land carriage. It is prepared for use by first 
pounding it into very small pieces, and then grinding it 
in a mill, so as to measure 20 or 25 busheLs per ton. 
The mill-stones employed for this purpose, it is^.hoped> 
will not in future be used for grinding graiq. For want 
of this precaution, two fine horses are suppo;sed to have 
perished \ large calculous concretions halving been after* 
wards found in their intestines. Hard waters, which are 
considered so injurious in ca»es of stone and grave), owe 
their hardness to invisible particles of gypsum, and 
which, on evaporation of the water by boiling, deposit 
those stony incrustrations, so often found in tea- kettles*. 
To a similar origin may be referred those gypsous petri- 
factions and sparry crystals found in subterraneous ca- 
verns, and which serve to adorn our grottos. But t<> 
proceed — ^gypsum affords a cheap and di^rable manure, 
and of easy man£fgement. When used freely, after the 
rate of five or six bushels to an acre, its fertilizing ef- 
fects are found to last six or seven jears, though some- 
times not f ery apparent till the third year* Some find 
it answers better in the proportion of a single bushel 
every year, with an entire intermission every fourth 

* The quantity imported per annum into this port alone has been 
imputed lo d^ouQt to 12,000 tons — a proof of the estimation in 
which it is held. Thus it is b^conie an article of commerce, as well 
at of agriculture aa4 statuary. ' 

year- 
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year. Others think two bushels annually but a sn>aU 
proportion ; but this will vary according to the state of 
the soil. The finer the gypsum is powdered" the more 
^eedy is its operation, but the less durable. Its ac- 
tion, being modified by the weather, and sundry minute 
circumstances, appears mysterious, though its effects are 
'visible, 

'*■ Causa latct, vis est notissima/* 

The mode of using it, is to moisten the seed-grain 
with water, and then roll it in the pulverised gypsum, 
which is called coating it; in which state it is sown in 
the ordinary way. When used as a top dressing, it is 
also strewed with the band, as in sowing grain, which is 
a very uncertain method. Were the drill husbandry 
generally adopted in this country it would not only faci- 
Htate the labour, but disseminate the coated grain, with 
the utmost regularity, and produce supiJrior crops, with 
a much smaller proportion of seed, which would soon 
amply compensate the expence of the machine, and in- 
troduce a capital improvement in cultivation. 

Some experienced agriculturists allege that gypsum 
ought not to be applied during the cold of winter, while 
plants are in a torpid state, but should have the first 
sprinkling when the young shoots begin to appear, and 
a second when vegetation is more vigorous, but not too 
late in the season, lest the gypsum should injure the 
grazing cattle. Others, however, prefer the winter sea- 
son, and apply this manure even while the ground is 
coveted with snow. 

It is generally believed, though not without some ex- 
ceptions, that gypsum fails near the sea, aixi in all cold 
clayey soils, like that at Mouut Vernon, which explain! 
wli5' General Washington's experiments, though varied. 

ill 
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in diflFerent modes, . and proportions, from one to twenty 
bushels /y^r acre, proved uniformly unsuccessful. A moist 
climate, a marshy ^oil, and one abounding with' iron ore, 
have also been deemed unfavourable. 

Judge Peters, after twenty-five years experience, in-^ 
forms us that the soils to which it is most congenial, are 
the ligtit, dry, sandy, and loamy ; and that on strong 
clay it yields no benefit. That it succeeds best after 
stable manure and green crops ploughed in.. That it 
promotes the growth of leguminous crops, also the plants 
of kitchen gardens, fruit trees, Indian corn, the various 
grasses, but particularly red clover. That it should be 
applied from the beginning of February till April, and if 
the weather be foggy or hazy it succeeds, the better.- 
That as a top dressing, it is most beneficial in spring, : 
when plants arje active, and imbibe their food. That \i 
answers well after lime and alkaline manures ; and that; 
cattle seem to prefer the herbage above that which is * 
raised from Other kinds of. compost. That it speedily 
converts straw and other vegetable substances into ma- 
nure; and, by quickening the growth of grain, stifles 
and overpowers weeds. 

Chancellor Livingston, from his experimenfs, draws 
the following inferences. 1st. That gypsum in small 
quantities produces no visible effect on wheat or rye. 
2d. That it is beneficial to Indian corn and flax on dry 
sandy land. 3d. That it is peculiarly adapted to clover . 
in dry soils, and even in wet soils in a dry season. 4th. 
That crude limestone pulverised has similar effects with 
gypsum, btit requires to be applied in nearly double 
quantity, Jth. 1 hat sea air is unfavourable to gypsum. 

Mr. Ely informs the Society of Agriculture at Boston, 
^^^ gypsum after stable manure answered best. That 

having 
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having sowed early Vir^nia wheat, at the rate of three 
busheU per acre, on exhausted land, which he mMured 
with gypsum, it yielded above forty bushels per acre, of 
fine grain, which weighed sixty-four pounds per bushel, 
and which ripened before the earliest rye. He had, as 
usual, sowed red clover with the wheat. He farther ob- 
serves, that land sprinkled with pulverised gypsum ren- 
ders it unnecessary to give cattle any salt, according to 
the usual practice of the inland counties. That near the 
sea they want none ; the sea air supplier its place, but is 
unfriendly to this manure. This, he concludes, may serve 
as a criterion for situation as to gypsum. 

Mr. Binns, a farmer in Loudon county, Virginia, re- 
lates, in his publication in 1 SOS, that he began the use of 
gypsum twenty years antecedent to that period, and had 
found it a very rich manure ; and that if the seed be coated 
with it before it is sown it will succeed in any soil, and 
that such samples as are soft, and hielt in the mouth like 
sugar, are best, and speediest in their operation.^ That 
it renders wheat luxuriant, and increases the crop at 
least threefold ; and moreover protects h from the fly, 
and sheep from the rot ; the best remedy, for which, he 
thinks, is red pepper and salt, nfobably meaning the 
capsicum, from its red pod. His grounds ijoanured with 
gypsum, aud well rolled, he alleges, have produced In- 
dian corn, an ear of which yielded nearly a quart of 
grain, clover about four feet high, and other grasses in 
great abundance. In testimony of Mr. Binn^s extraor- 
dinary success with gypsum, several farmers have given 
him their certificates, with their respective signatures. 

As the fertilizing power of gypsum is increased, and 
rendered more lastikig by stable manure, wherever the 
latter is wanting, as in new settlements, it is advisable 

to 
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to ti|m in the turf, ,which will supply matter, sufficient 
for several years digestion ; and in this way, it is said^ ' 
the use of gypsum may be perpetuated without losing its 
effect. Land will probably continue for ever productive 
by manuring, if the tillage be varied by a proper rota- 
tion of crops. 

Of the effects of gypsum on the principal bulbous . . 
roots, American authors appear to be silent, though this, 
in the British dominions, may ere long prove an inter- 
esting subject of inquiry, particularly as to the great 
branches of the turnip and potatoe husbandry* 

Objections to its Use. 

Thus the concurrent testimony of practical authors, 
who have hitherto written on the subject, seems to afford 
inflisputable proof of the fertilizing po^er of gypsuta, . 
however they may differ as to its management and parti- 
cular application. .Some, indeed, have started the fol-. 
lowing objections to its use, the only material ones X 
have yet met with, viz, 

1st. That its application long continued renders the 
soil too stiff under the plough, and, by increasing the 
resistance, retards its progress, and of course makes the 
. labour more difficult. 

2d. That it renders crops of grass, particidarly clover, 
too rank and luxuriant. 

3d. That by its stimulant power it forces vegetation, 
and exhausts the soil. 

4th. That its supposed utility being confined to par- 
ticular spots requiring a dry cHmate, dry soil, light 
loam, and upland situation, to the exclusion of all places 
and grounds of an opposite, character, and particularly 
' $uch as border on the sea, low meadows, and all soils , 
Wqu XVIII.— Second Series. G g abound- 
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abouading witb rich clay^ Ckt iron ore, render its advan^ 
tagest if ^ny, entirely tocal, and extremely limited. 

Now some of these objecdfons, if well founded, will 
a^eair weighty, but may nerertbeless, I presume, be 
easily r^moTed^ 

1st. The increased stiffness of the soil only proves that 
gypsum had been carried to excess, or perhaps applied 
to land that did not require it In either of which cases 
the remedy is easy. In a light porous soil, incapable of 
retaining moisture, the firm texture complained of would 
prove a real advantage. 

2d. Too great luxuriancy only argues the abuse of a 
rich manure, as in the preceding article. If it be an 
evil, it is one of those which' rarely occurs from other 
manures, and instead of being depreciated, is often earn- 
estly solicited. It may, however, be readily remedied, 
by mowing early^ and by repeating it as occasion may 
require. " 

3d. That gypsum possesses a stimulant power, by 
which it greatly accelerates vegetation, may be granted ; 
but is not this property common to every substance that 
merits the name of manure ? That this property may be 
abused, and carried to excess, has been already ad- 
mitted. From analogy, therefore, it seems possible that 
v^getable^, as^ell as animals, may be overfed, and even 
die of repletion ; a circumstance that may sometimes, 
though perhaps very rarely, hkppen. But that gypsum, 
when used with common prudence and moderation, ever^ 
exhausts the soil, no proof has yet occurred, and the 
ablest agriculturists, after thirty years' observation, deny 
the fact. On the other hand, they furnish many in- 
i$tauces of exhausted farms being completely restored by 
t^is manure* 

4tb. 
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4th. The objectionable articles under this liead ap-^ 
pear to result from conclusions too hastily drawn fronoL 
partial experiments, and therefore lie open to many ex- 
ceptions ; for were \they strictly just, ^ey -would pre- 
sent insurmountable obstacles to the sfuccessful applica^ 
tion of gypsum, in many pafrts of England, Scotkud^ 
Ireland, and even of America. First, as to soSs-. a 
strong clayey soil is deemed very obj^otionable ; and 
yet, in such soil, ia hilly or- rising ground, which ad- 
mits of a depending drain, gypsum has proved very 
beneiioial. Few soils, indeed, are wholly without a 
mixture of clay : the sanJe may be observed of iron ; the 
ores of which, in various forms, abound every where, 
insomuch that it, perhaps, would be difficult to tihd u 
tract of land entirely exempt. Besides, Mr. Binns as- 
sures us, that he has employed gypsum with success in 
every kind of soil. A climate liable to much rain, or 
moisture, has been also accused a? very unfriendly to 
this manure ; and yet writers allege that it answers best 
when applied in hazy pr moist weather. Mr. Moor, in 
his late tract on the errors of husbandry, expressly de- 
clares it very seldom succeeds till a quantity of rain has 
fallen. The great humidity generally attributed to the 
British climate has been often alleged as the chief 
cause which militates against the introduction of gypsum 
into that country. The average quantity of rain^ how- 
ever, which falls annually in Philadelphia,- considerably 
exceeds that which falls in London; and yet- in the 
country, to a vast extent rotmd Philadelphia, gypsum, 
though exposed to frequent torrents of rain, still retains 
its fertilizing power, and is employed with undiminished 
success. Without a due portion of water, it would seem 
impossible, indeed, that such solid bodies as gypsum, 

G g 2 lime- 
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lime*Btone, and flint, should be fit to enter into the^ 
(COfnposition of plants, or promote the process of vege- 
tation. 

As the British soil abounds with^Iime-^tone, thb has 
been brought by an eminent writer as another objection 
against the introduction of gypsum into English culture; 
but the German farmers at Lancaster, and other parts of 
Pennsylvania, where lime-stone prevails, nevertheless 
employ this manure with great advantage, and on this 
kind of soil many think it answers the best. 

Whether even the sea-air, impregnated with the ma- 
rine acid, be so highly inimical to gypsum, as has been 
generally imagined, may ^probably be justly doubted, 
especially since we. are informed, that not only in New 
Hampshire, but in the State of Main, on lauds border- 
ing on the ocean, it is found to succeed very well. Also 
at Stamford, on mere necks of land projecting into the 
sea, gypsum has for several years past been applied with 
v^ty obvious and beneficial effects. Even on the southern 
coast of England it is reported to have been lately tried 
. with the desired success. 

Its mysterious Operation -— TVJiether inexplicable ? 

It doubtless will be demanded by the inquisitive reader, 
whence proceeds the fertilizing power of gypsum ? — r- a 
.problem which, perhaps, has never yet been satisfac* 
torily solved. Does it act in its native concrfete state, by 
attracting dew and retaining moisture .round the plant, 
as most writers allege? Tins seems improbal;>le, as it 
shews no such property, when fully exposed to the open 
air, more than marble or other stony concretes *. When 

* To determine this with precision, I made the following ezpcri- 
vneut. An ounce aad an half of gypsum in fine powdor, during three 
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deprived of its acid and water of crystallisation by calci- 
nation, then indeed it powerfully absorbs moisture ; but 
this decomposition is found to destroy, in a great toea-' 
sure, its fertilizing effects as a manure. 

Were its effects dependant on the absorbent property, 
it would still prove far inferior to slaked lime, soap leys, 
and other alkaline or absorbent manures, which imbibe 
moisture with avidity. Is it from its power of promoting 
the speedy dissolution of vegetable substances, as sup- 
posed by some eminent chemists ? This is a more proba- 
ble supposition ; but eveti granting it this property, in a 
certain degree, yet, in this respect, it is allowed to be 
inferior to qliick lime, and caustic alkali, though much 
superior as a manure. 

Some contend that it cannot act in substance, but re^ 
mains inert till it undergoei^ a decomposition. Admitting 
this for a moment, yet how is the decomposition brought 
about ? Water aloiiie cannot effect it ; nor perhaps evea 
alkalies, in the mild state, without culinary heat. Is 
the decomposition performed by the intervention of an 
adventitious hepar sulphuris^ occasionally formed in soils^ 
as Lord Dundonald imagines ? This, however, can only 
take place in certain favourable situations, where sul- 
phur and caustic alkali, or pure earth, are present ; and 
even then, in opposition to carbonic ^cid, which abounds 
in all soils, and soon neutralises caustic alkalies and pure 
earths, which therefore cannot remain long in the caustic 
state. Besides, the process for hepar sulphuris demands a 
much higher temperature. There is, however, one unsus- 
pected agent contained in .vegetables, which has the sin- 

foggj nights, va§ exposed to the open air, in order to receive the 
d^w. On being afterwards carefuHj re-weighed, it was found to 
liave gained not quite half a grain. 

gular 
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gutar power of espelling the sulpbufous acid from its.cal^ 
careous base, and consequently of decomposing gyp* 
sum : I mean the saccbariiie^ or, as it now called, the 
oxalic acid — a circumstance which has wholly escaped 
the notice of writers on agriculture, though it might 
^ve enabled them to unravel the mystery, in so far as 
related to the decomposition of gyiDsum, by a simple^ 
though unexpected agent. But whether its decomposi- 
tion be absolutely necessary to its success as a znanure^ 
may be justly called in question ; since M. Hassenfratz, 
4md some of the ablest modem chemists, assure us that 
Jime;, silex, iron, and carbon, in other words cbarecml^ 
^re imbibed by the absorbent vessels of the fibrous roc^ 
of plants, merely by a previous solution in 'water ; miiy 
jDfiay not gypsum, which is 'easier of solution than most 
4>f them, enter in the same way ? If chey are capable 
thus of being imbibed in the concrete states though in 
particles inconceivably minute, and in union with water, 
their previous decomposition, so strongly insisted oo, 
becomes wholly unnecessary, nay even injurious, as ap- 
peairs from calciiiation, page 22 S. If water, aided by 
the warmth of the soil, and of the sotar rays, be suffici- 
ent to accomplish, though by very ^low and impercep- 
tib^le degrees, the solution of gypsum, what reason can 
be assigned, why it may not: be absorbed \^ die sur- 
rounding plants ? May not even the slowness of the pro- 
cess, in performing a gradual solution, be the ^lecret 
.cause which contributes to its excellence and durability 
JBs a manure> and which gives it a decided superiority 
. oyer other saline or neutral compounds ? 

If, according to modern chemists, carbon be alldwed 
to be a constant food of plants, why may not gypsum 
(which is also found in their composition) sometimes 
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fiirnish a salutary repast? Or, perhaps, .rather as a sti* 
oaulant, serve to excite appetite or quicken digesttcMi f 
If this be the principle of action in. gypsum, as I eon* 
ceive it reaJly is, it must fend to simulate vegetables in 
itebtbe an increased quantity of nourishment May not 
this explain why it produces the most luxuriant oro^a 
ein soils replete with the succulent juices of fresh stable , 
manure, and green crops ploughed in'? 
- From what has been said, it would seem to appear^ 
that the use of gypsum has hitherto been circumscribed 
within too narrow bounds. May it not, therefore, die* 
serve a fair trial in England and Ireland, notwithstaod«* 
. ing dieir insular situation, their rich calcareous or clayej 
soils, and their exposure on all sides to the sea air i Its 
success w6uld doubtless crown our harvests' with more 
plenteous crops : even its entire failure might add some^ 
what to our present stock of knowledge. • To bring the 
matter more speedily to the test, permit me respect- 
fully to propose to the Honourable Board the following 
experiments, as proper subjects for an honorary pre- 
mitim, if, on consideration, they should meet with their 
^probation. 

1st. To determine, by experiments, the effects of pid* 
verified gypsum on wheat, on a dry loam,^ in an upland 
situation, remote from the sea ; observing to sow a simi« 
lar quantity, at some distance from the first, without 
gypsum, to serve as a standard. , 

2d. A similar experiment, under the like circum- 
stances, on the sea coast, marking, however, the effects 
*f the sea air on the neighbouring crops arid trees. 

3d. To <leterniine the comparative effects, in bodi 
situations, of povvd«r«d lime-stoife, quick lime, pit 
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coal, and charcoal *> noting carefully the progress and 
general result. 

4th. Their effects on rye, barley, clover, and other 
grasses, might also deserve a course of e^cperiments^ 
performed in similar situations, and at their respective 
seasons. 

5th. Sulphat of iron and martial pyrites are beginning 
to be introduced into agriculture, and, according to re-r 
port, with promising success : for although simple me- 
tallic substances retard vegetation, yet their oxyds and 
conipounds have been found to promote it. These might 
afford a subject for an additional experiment in both 
situations. It is scarcely necessary to add, that the state 
of the weather, the prevailing winds, the quantity of 
rain, and the weight of the produce, should be carefully 
observed. 

Some writers attribute the efficacy of gypsum wholly 
to its sulphuric acid, which implies the necessity of the 
acid being ftrst disengaged by decomposition j but the 
injurious effects of decomposition appear from what has 
already been observed of its calcination. It seems, how- 
ever, very singular, that the sulphuric acid sjiould be. 
deemed so salutary, and the marine acid so pernicious, 
while experiments seem to prove the reverse. My in- 
genious friend, the late Dr. Ingenhawz, indeed once 
entertained very sanguine hopes from the sulphuric acid 
in promoting vegetation, by supplying oxygen or vital 
air to the plants ; in consequence of which various ex- 
periments were instituted with this acid, in various states 
of dilution, on sundry seeds and plants. .But what was 
the result ?-r-On many it produced no visible effects ; on 

* Also calcined gypram* 
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seme, a dwindliDg growlii ; otbefa it wholly destroyed : 
after sundry trials it was at length given up. A ooore 
effectual method of supplying vital air in vegetation^ 
would be to employ a medium to which oxygen is moat 
loosely attached. For instance, the oxygenated muri^ 
, atlc acid, well diluted with water^ which, according to' 
Baron Hunlboldt^s experiments, powerfully increased 
the vegetation of garden cresses* He adds, that Pro* 
fessor Potel,~ at Dreden, found, by experiments, that 
$eed3, which had many years been kept in a cabinet in a 
dried state, were brought to vegetate by this active sti- 
mulant, the plaiits raised from which seeds were to be 
$eeD in 1793 in a flourishing state at Vienna. 

He found the following easy method of applying it to 
answer his expectation. Let black oxyd of manganese 
in powder be formed iiito a paste with water, on which 
pour the diluted marine acid, after the rate of three 
cubic inches of water to one of the acid ; the vessel to 
be Rightly covered, otherwise it might burst. Place it 
10 a degree of 95 of temperature, which completes' the 
oxy g«njktioD.. The oxygeuaied gas, by passing through 
the seeds, placed on 'gauze oirer the vessel, speedily 
excites their vegetative priiicipLe into action, and ae- 
oejerajtes germination. This also requires farther ex* 
perimeats to es^Labliah so curious a fs^ct ; especially as 
sea air aboimds with marine acid and oxygen, and yet is 
generajJy allowed to be inimical to vegetation ; and the 
dw^rfUh appearance of many plants on the sea^oast, 
aeeois to justify the opinion. 

Though the virtue of gypsum can neither be attri* 
buted to its sulphuric acid alone, as some imagine, nor 
its supposed power of communicating oxygen, as others 
contend, yet is there not reason to conclude, agreeably 
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to what has been already advanced, that it must first 
undergo a perfect, though very slow solution, effected 
by heat and moisture, and that in this state it is con- 
veyed into the constitution of vegetables by a gradual 
absorption ? That being friendly to vegetation in gene- 
ral, it discovers its nutritive and invigorating power, by 
increasing the fibrous roots and lateral shoot of plants, 
and by displaying a healthy verdure over the surface of 
the ground ? yet being more congenial to some families 
of plants than to others, its fertilizing effects are varied 
according to their peculiar structure and organization ? 
Not from oxygenation, as has been supposed ; for how- 
ever necessary oxygen may be to animals, it is rejected 
by vegetables, as excrementitious. 

Since writing the above, I have the satisfaction to find^ 
from the .experiments of Mr. H. Smith, near Sitting* 
bourn in Kent, that the fertilizing effects of gypsum, 
though in a maritime county, se^m not to be inferior to- 
those which have long been experienced in the United 
States. U That he h^s employed it with advantage in 
calcareous, sandy, loamy^ and even in stiff soils, previ- 
ously ameliorated with chalk. As these form the con- 
stituent principles of almost every soil, his experience 
seems to correspond with that of Mr. Binns. St That it 
increased his crops of clover and lucerne at least threer 
fold, and proved very beneficial to leguminous plants; ' 

The result, therefore, tends to confirm my idea, that 
g3rpsum may he introduced into English culture, even 
in countries bordering on the sea, with a better prospect 
pf sucpess than has been generally imagined. 
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On the Parts of Trees primaritj/ impaired by Age, In a 
Letter from T. A. KKiGHiT, Esq, F, R. S, to the Rt. 
lion. Sir Jopepm Banks, Bart, K. B. P. R. S, 

From the Philosophical Transactions of the Royal 
Society of London. 

IN the first communication I had the honour to address 
to you, (it was in the year l'?95), I stated the result of 
ihany experiments on grafted trees, from which I in- 
ferred that each variety can be propagated with success, 
during a limited period only ; and that the graift, or 
other detached part of an old tree, or old variety, cati* 
never form that, which can with propriety be called a 
young tree., 

I have subsequently endeavoured to ascertain which,^ 
amongst the various organs that compose a tree, first 
fails to execute its office, and thus tends to bring on the 
incurable debility of old age ; and the result of the ex- 
periments appears sufficiently interesting, to induce me* 
to communicate an account of them to yoU. 

Whatever difference exists betweeii the, functions of 
animal and vegetable life, there is a very obvious ana- 
logy between some' of the organs of plants, and those of 
animals ; and it does not appear very improbable, that: 
the correspondent organ, in each, may first fail to exe- 
cute its office ; and satisfactory evidence of the imper- 
fect action of any particular organ Can much more easily' 
be obtained in the vegetable, than in the animal world. 
For a tree may be composed, by the art of the grafter, 
of the detached parts of many others } and the defectivef, 
or efficient, operation, of each organ, may thus be ob-» 
served with the greatest accuracy* But such observa- 
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tions cannot be made upon animals ; because the opera- 
tions necessary cannot be performed ; and therefore, 
though there would be much danger of error in incau- 
tiously transferring the phenomena of one class of or- 
ganised beings to another, I conceive that experiments 
on plants may be, in some cases, useful to the investi- 
gator of the animal economy. They may direct him in 
his pursuits, and possibly facilitate his enquiries into 
the immediate causes of the decay of animal strength 
and life ; and on a subject of so much importance to 
mankind, no' source of information should remain un- 
explored, and no lights, however feeble,, be dis- 
regarded. 

Naturalists, both of ancient and modern times, have 
considered the structure of plants, as an inversion of 
that of animals, and have compared the roots to the in- 
testines, and the leaves to the lungs, of animals ; and 
t^ analogy between the vegetable sap, and animal blood, 
is very close and obvious. The experiments also, of 
which I have at different periods communicated accounts 
to yotf, supported by the facts previously ascertained by 
other naturalists, scarcely leave any reasbqable grounds; 
of doubt, that the sap of trees circulates, as far as is ap- 
parently necessary to, or consistent with, their state of 
existence and growth. 

The roots of trees, particularly those in coppices, 
yirhich/are felled at stated periods, continue so long to 
produce, and feed, a succession of branches, that no 
experiments .were wanted to satisfy me, that it is not 
any defective action of the root which occasions the de- 
bility and diseases of old varieties of the apple and peaor 
tree ; and indeed experience every where shows, that^i 
young seedling stock does not give the character ^f 
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youth to the inserted bud or graft. I, however, pro- 
cured plants from cuttings of some very old varieties of 
the apple, which readily emit roots ; and these plants at 
the end of two years were grafted, about two inches 
above the ground, witli a Hew and very luxuriant variety 
of the same species. These grafts grew very freely, 
and the roots themselves, at the end of four or five 
years, probabiy contained at least ten times as much al- 
burnum, as they would have contained, had the t?rees 
remained ungrafted. The roots were also free from 
every appearance of disease,' or defect. 

Some* crab-stocks ^were at the same time grafted with 
the golden pippin, in a soil where the wood of that va- 
riety rarely lived nibrer than two years ; and' I again 
grafted the annual shoots of d»e golden pippio, with 
cuttings of a young and healthy crab-tree, so as to in« 
clude a portion of the wood of the golden pippin, be- 
tween the roots and branches of the native uncultivated 
species, or crab-tree ; and in this situation it grew just 
as well as die wood of the stock and branches. Some 
branches also of the golden pippin trees, which I men- 
tioned in my former communication of - 1795, being 
much cankered, were <;ut off about a foot above the 
junction of the grafts to the stocks,^ and were regrafted 
widi a new and healthy variety. Parts of the wood of 
the golden pippin, in which were many cankered spots. 
Were dnis placed between the newly-inserted ^afts, and 
the stocks; and these parts have subsequently become 
perfectly free from disease, and. the wounds, previously 
made by canker, have been wholly covered with new 
and healdiy bark« These facts, therefore, satisfied me, 
that the debility and diseases of old varieties of fruit of 
thv i^ecles^ did not originate in any defective action of 

the 
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the bark or alburnum, either of the root, or of the stem 
and branches, and my attention was consequently di- 
rected to the leaf and succulent animal shoot. 

A few crab- stocks were grafted with cuttings of the 
golden pippin, in. a situation and soil, where I had pre- 
viously ascertained that the wood of the golden pippin 
rarely remained in health at the end of ja. second year; 
and, as soon as the annual shoots had acquired sufficient 
.growth and firmness, numerous buds of a new and lux- 
uriant variety of apple, which had recently sprung from 
seed, were inserted in them. During the succeeding 
winter, the natural buds of the golden pippin branches 
were destroyed, and those inserted suffered alone to re- 
main ; and as soon as the leaves of these had unfolded, 
and entered on their office, every symptom of debility 
.and disease disappeared in the bark' and wood of the 
golden pippin ; and each continued to perform its office, 
just as well as the wood and bark of the young seedling 
stocks could have done under similar circumstances. I 
made nisarly the same experiments on the pear tree, 
xmd with the same result. 

I have endeavoured, in several former communica- 
tions, to prove that the sap of plants icirculates through 
their leaves, as the blood of animals circulates through 
their lungs ; and I have not subsequently found any 
facts, in the writings of other naturalists, or in my own 
experiments, which militate against this conclusion. I 
have also observed, that grafted trees, of old and debi- 
litated varieties of fruit, became most diseased in rich 
soils, and when grafted on stocks of the most vigorous 
growth ; which has induced me to Suspect, that in such 
cases more food is collected, and carried up into the 
plant, than. its leaves can prepare and ^siniilate^ and 
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that the matter thus collected, which would have pro-* 
moted the health and growth in a vigorous variety, ac- 
cumulates, and generates, disease in the extremities of 
the brauches and annual shoots, whili^t the lower part of 
the trunk and roots remain, generally, free from any 
apparent disease. I am, therefore, much disposed to 
attribute the diseases and debility of old age in trees, to 
au inability to produce leaves, which can efficiently exe- 
cute their natural office ; and to some consequent im- 
perfection in the circulating fluid. It is true that the 
leaves are annually reproduced, and therefore annually 
new : but there, is, I conceive, a very essential differ- 
ence between the new leaves of an old, and of a young 
variety : and in support of this opinion, I shall observe, 
that the external character of the leaf of the same va- 
riety at two, and at »twenty years old, is very dissimilar ; 
and, it therefore appears not improbable, that further 
changes will have t^tken place ^t the end of two cen- 
turies*. 

If these opinions be well founded, and the leaves, of 
tfees be analogous to the liings of animals, is it very rni" 
probable that the natural debility of old age of trees and 
of finimals, may originate from a similar source ? — This 
is a question, upon which I am not by any means pre* 

* The leaf of a seedling apple or pear-tree, when the plant ir very 
young, is generally almost wholly free from the pubescence ordown» 
which subsequently appears on its under surface ; and which Bonnet 
and M. Mirbel, have supposed to increase its surface and powers.' 
9ut I feel little disposed to adopt this hypothesis, having obseryed 
that the leaves of some new yarieties of the apple, which have 
sprung from seeds of the Siberian crab, have both surfaces nearly 
equally smooth; and that these yarieties grow faster, and bear 
heavier crops of very rich fruit, than any others, without being ex^ 
haasted or injured, 
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pared to give an opinion : but I . believe it will very 
geoerally be adoutted, that the human subject h best 
formed for long life» when the chest is best formed to 
permit the lungft to move with most freedom. I have 
dbo long and attentively ol^served amongst our domesti- 
cated animals, that those individuals longest retain their 
health and strength, and best bear excesdve labour and 
insufficient foo^, in which the chest is most deep and 
capacious, pix>portionately to the length of current the 
circulating fluid has to run ; and the same remark will, 
I believe, be generally found applicable to the human 
species. 

. . _., __ * , _ > r- 

Observations on the Subjects of Roads and Carriages. 
By Mr. Hornblow£r. 

From the Reports of the House of Commons. 

X FEEL myself under patticular obligation for the fe- 
vour done me by your presentation of the Report of 
your Honoar8J[)le Committee, and for the honourable 
mention of my hasty letter on the subject it contains. 

Being engaged on a temporary absence from the 
kingdom at that time, I could not enter so fully into the 
subject as its importance demanded ; and hoping it will 
not be irregular at this advanced state of the business to 
add a thought or two, I beg leave to mention a few par* 
ticulars which have occurred on reading the Reports. 

It is scarce possible for men exercised in so varied a 
Ufe to be entirely in one mind about it ; but it seems 
that there are points in which we all agree, namely, that 
our roads are not what they may be ; and that the time 
which has elapsed^ has afforded an ample specimen of 

the 
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the competency of the present regimen to make them, 
better. ^ ^ 

J think there can hardly be any difference among 
practical men, as to the form which ought to be given 
to the surface of a road, so as to preserve its d ondition 
by suitable materials suitably applied' through all th^ 
varied accidents and circumstances it is Exposed unto. 

It is absolutely necessary that such a figure should be 
giv^n to it, that the wet should be discharged as quickly 
-as possible. But while some gentlemen contend for a 
convex form transversely, as being the best, if not the 
only means of obtaining that end, they must have for- 
gotten that the itiipressions made by the wheels are for 
ever longitudinal ; and that whatever be the adventitious 
position of the road, the water can flow only in the di- 
rection of the channels made by the carriage-wheels ^ 
and that on a convex road, the line df which happens to 
be horizontal, the rain which falls on it can be got off by 
evaporation ana absorption only, and that in a humid 
atmosphere the latter will be greatest. 

Next, that a convex road and cylindrical vertical 
wheels are absolutely incompatible, though not so much 
as when the wheels are conical, unless 'the largest dia- 
meters were allowed to run outwards, or with the small- 
est diameter next the body of the carriage, which oiight 
to be the case uptm all convex roads. 

Bub to get rid of the rains on the road in thfJ most 
effectual manner, it should be so laid out, either by na- 
ture or art, as to have a current or currents from one 
end to the other, in other respects to be Vept as flat as 
possible ) and where the surface (Uueally) is by nature 
on a dead level, it may be raised or sunk, or both, at 
certain places, .so as to obtain a current for the rain 
., Vol. XVIII. — Second Series, I i along 
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along the channels fonned by the wheels which may at'- 
timately run o(F into the ditches. I have seen that a tenth 
of an inch in a foot will afford a very good current for 
channels of a street, and the same, or at most one- 
eighth^ will be ample allowance for currents on a pub- 
lic road. 

We are not to draw inferences in favour of a convex 
road, by the practice which has obtained in forming the 
carriage way of a street. There are no channels in a 
street formed by the passage of wheeb upon it ; but the 
materials or stones preserving their form, will always 
beep an infinitude of channelets (if I may use the exr 
pression) by which the rain ^ill run off iii all directions ; 
and had it not been for this circumstance no apology 
could be offered for such a violation of common sense, 
as the formation of a convex road for wheel-carriages. 

On the subject of wheels, I observe a similar differ* 
ence prevail as on the formation of a road ; but I do uot 
apprehend that there is sufficient latitude or variety in 
roads to allow any difference at all, though the particular 
circumstances of some individuals may seem to demand 
such a consideration ; but except the accumulation of 
inertia, rolling surfaces canqot be objected to in bring- 
ing roads into good condition, and preserving them in 
the best repair. 

It has been observed, thai cylindric wheels and rol- 
lers, such as Mr. Sharpens, will collect the mud on their 
surfaces. But that need not be any hindrance, were it 
not for those preposterous heads of nails deemed so Ex- 
pedient for fastening the tire ; though it would be na 
difficult matter to shew that they are of less importance 
in that respect than well Cormed heads in countersunk 
holesy which preserve a smooth surface,^ and would ad^ 
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liiit a piece of iron to be laid on the sole of the wheel, 
to cast off whatever mud or clay may adhere to it in its 
operation on the road. If there is any difference in this 
respect between the conical and cylindric wheels, it 
must originate in the difference of their form ; and we 
all know the destructive difference there is between 
them, as has been so clearly demonstrated Ir the expe- 
riments sliewn to the Committee. But sure the preser- 
vation of the roads and so trifling an accident (which 
may be removed by so trifling an expedient) ought not 
to stand in competition. 

I see nothing in the Reports to shake my confidence 
in the method I have for many years insisted on for the 
repairs of bye roads ; namely, broad- wheels, and light 
loads gradually increasing until old prejudices are done 
away, by which a whole parish may be convinced that ~ 
in the worst of their bye ways nothing else would be 
wanting but a sound bottom. I confess I have often had 
my patience put to the test, iii opposing the discordant 
argumeiUs <^ some of the all-knowing sons. of Ceres, on 
<be sitbject of conducting a cart or waggon along a soft 
road, purely on die datum, That a narrow wheel meets 
less resistance than a, broad one. But, thanks to supe- 
rior acquaintance with experimental fact, that broad 
wheels operate to the utter extermination of the griev- 
ance so much to be deplored, while the constant appli- . 
cation of narrow ones must, in the very nature of their 
action, increase it. 

Respecting the use* of one-horse carts, I have not had 
opportunity of practical information, but there seems to 
be- material objections to the introduction of such a 
practice in general. No doubt but those who have beeu 
initiated in such a practice would fiixd it irksome to adopt 
the use of four-wheeled carriages. But this must be 
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admitted on all bands; that a carriage on two wheels 
will be continually varying tbe load on tbe borse's back 
as pften as he i)as to ascend or descend a hilly ground. 
Secondly, in a country where such a practice has not 
already obtained^ fatal accidents may be expected, by 
so many carriages being left to the management of one 
driver. This has been already anticipated, and prohi- 
bited by the Legislature. 

Railways, I observe, are s^ part of the desiderata of 
this. importafit business ; and next to the inordinate ex- 
pence attending the execution, there i$ one cii;cumr 
sts^nce that strongly militates against the design, and 
that is, a coinplete revolution in the habits and customs 
of travelling fronV one place to another. Waggoners 
must undergo fresh discipline, coachmen must be con- 
tent to form a cavalcade, and our saddle-horses must be 
trained to the gig (if such waysf are to be formed accord* 
ing to the present praetipe). Railways have been in use 
in this kingdom time out of mind, and they werje usually 
formed of scantlings of good sound oak, laid on sills or 
sleepers of tbe ^ame timber, and pinned together with 
the same stuff. But it was not until the Proprietors of 
Colebrook-Dale Ironworks, a very respectable and opur 
lent Cqnjpany, determined to cover these oak rails with 
cast-iron, pot altogether as a necessary expedient of 
improvement, but in part as a well-digested measure of 
ecpnonriy in support of their trade. 

From some adventitious circumstances (which I need 
not take time to relate) the price of pigs became very 
]ow, and tbeir wqrks being of great extent, in order to 
keep the furuacetf on, 1:hey thought it would be the best 
ineans of stocking tbeir pigs to lay it on tbe wooden rail- 
ways, as it wotild help to pay the interest by reducing 
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die repairs of the rails, and if iron should take any'sudv 
deu rise, there was nothing to do but to take them up^ 
and send them away as pigs. 

But these scantlings of iron (as I may call them) were 
not as those which are now laid in some places ; they 
were about iive feet long, four inches broad, and one 
inch and quarter thick, with three holes, by which they 
were fastened to the rails, and very complete it was both 
in design and execution. Hence it was not difficult if 
two persons on horseback should medt on this road, for • 
either to turq his horse out of the road, which on the 
Railways now introduced would be attended with some 
serious doubt as to the consequences. But it would be 
impossible on the best railways, to afford that facility of 
trarelling which we now enjoy on a spacious well ma- 
naged road ; and in my opinion would prove of greater 
detriment than iiU the obstacles we have to deplore in 
the present uncomfortable state of the roads. Railways 
may do very well as a substitute for canal navigation^ 
but even toen they ought not to intersect any of our 
public roads. I speak this from experience. And as to 
the introduction of railways in Sweden, it must be after 
they have adopted our conieal broad wheel waggons, and 
narrow wheeled stage-coaches, , and) by some unac«- 
countable discovery, met with a trade which was never 
expected, so as to spoil some of the best roads in Eu- 
rope. No, in the present state of things, they are satisi- 
fied with the advantages they possess, and there is no 
probability of a change. 

The object of compelling different tracks is a very 
salutary measure. We may as well enact that all car- 
riages shall follow one another, as insist that all wheels 
fihall have tlie same lateral distance^ No, let the dis- 
tance 
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laavce V9^^ and it will be impossible in that instance \J^ 
^Btrihute »a much to the destruction of the roads. It 
ivould alsa be advisable, that as a ruad approacfaes any 
^pifi^us towuy to extend its breadth, in order* to am- 
I^Ufy it* access by the increasing numbers coming in 
congress from so many directions. 

Oil the line of traction I observe a dHFerence of opi- 
]!ioR ^ and it must be that the honourable Member of 
your Comtnitcee, .who has so consistently defined the 
-«£i^ ajiui appUcalion of wheels and springs, &c. ha^aver* 
looked tlie nature of that force by which a loaded car- 
riage is drawn along. In the case of an emjpty carriage, 
^ any thing making but small res,iatauce, the point i& 
not ^he game a^ when a great load is to be overcome. 

A teaP^ of horses passing on any of our summer roads, 
ftiay have their action defined, as only leaning their 
bodies, forward in that uniform pleasant manner we may 
4>fteu have had opportunity to observe ; and the con^se- 
^cie^ce will be, in drawing a conclusion from thence, 
that the carriage and load together must be much lighter 
ik^xx we imagine^ But the fact is, that where a team of 
borses is thus engaged on an eveh road, they have little 
else to do than to overcome the friction of the axles and 
feo^esi' but on a road where hollows are suffered to 
dboaixd through ignorance or neglect, you will see that 
the i»ere weight of the horses are not competent to the 
tasVy b«kt that it is by musculgtr exertion, in unison with 
the ge.nei:al construction of the animal, that the load is 
overcome ; but there needs no such action for the ani- 
stial tp lean forward: Let us consider the exertion of a 
Jiorse to overcome a load which he is but barely able to 
move. Observe how he brings his body toward the 
ground, that be may have all the advantage possible, by 

the 
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tbe contraction and extension (alternately) df his hihier' 
legs, to oppose 4he Resistance. Now if -we are to ac*- 
count for his force being superior t6 the load, by merdj^ 
leaning his body for^^rd, it will not be in otir powe^ 
even to conjecture for what purpose those imisdes a^re^ 
brought into action. The cause and effect are rerj dif* 
ierent to that of dr&wing any thing along an even plam^ 
by a weight descending from a puUey, which bas beea 
the general way of ascertaining the force required to' 
overcome an obstacle placed before a loaded carriage^' 
(and it is true that the force may thus be appreciated ;)' 
but it will ever be found to exeeed all that a horse cant 
exert by the harness lying in an horizontal line ; addi^d^ 
that the construction of the animal 3t the shoulders, 
which is destined to re-action, does most linperiotisly 
forbid horizontal traces, and indicates in the most im^ 
pressive manner that the line or traces should farm' 
nearly a right angle with the collar,' as has been veiy' ' 
clearly set forth in an experimental manner in the B^' 
port of the Honourable Committee. 

It is a circumstance rather of individual interest, 'Ijt* 
as it has been noticed 'in theHeport, 1 mean the ^'ode 
of connecting wheels and axles, I cannot help adding aoL 
observation or two, particularly as the subject has not 
received all the attention it deserves. 

There are but two xnodds of doing ibis, eltbet hf 
fixing the axle^ or fixing Me soheels on the axle. 

For the sake of conformity to what custom and hs^'A 
have sanctioned in point of elegance in carriages coor. 
strueted for personal ease and convenience, !Sometbiii«^ 
Jnay Be said in recommendation ^f die former pracucc^^ 
particularly as it affords an unrestrained latitude to .the ' 

^bligmtj' 
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'obliquity of the wheels ; but without that, liot one soli- 
tary argument can be adduced in its favpur, for every 
thing else is against it^ but especially on convex roads. 
Two cases present to prove it. First, ,when a carriage 
is drawn aloifg out of the middle line of the road, the 
friction added to the under part of the hinder box, and 
the upper part of the outer box in the lowest wheel, and 
a similar increase of friction only on a change of parts 
on the contrary wheel, is beyond credibility. Secondly, 
that the natural and uniform friction is continually in- 
creasing as the boxes are continually running, for we are 
to estimate the space passed over by the rubbing sur- 
faces as the diameters of the^' boxes, not as the axles i 
added, that there is great abridgment of strength in the 
framing of the wheel by the excavation of the nave or 
stock for the admission of the boxes, while the revolving 
axle has all the importance that can attach to strength, 
steadiness, solidity, and security; and if any changes 
take place in the course of time as to friction, it is that 
. it will lessen, as the bearing surface of the axle lessens 
likewise ; added, that such a mode of applying wheels 
has ^he least friction possible. 

I begun a set of experiments on this matter, on a 
large scale, so long as five or six years ago, which on 
account bf some adverse circumstances was laid aside ', 
but I do intend to resume it in a little time. 



Chemical 
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Chemical Ilxammtim of W(Hid Md Indif^^ ' 
By Mr. Chevebui* 
(Concluded from Page 192.) 
III. Examination qf the Cake left by the expressed Wowi, 

(a) 1 HE woody remains of woad that has been pressed"^ 
which were still mixed with green fecula, were divided 
into two portions. The first yielded ashes, which .W^re 
treated with water ; a large proportion of carbonate criT 
potash was dissolved, and also some sulphate, muriate 
and phosphate of potash. These salts were recognised 
liy the common methods. 

The residuum of these ashes that was not dissolved 
by water, was soluble with effervescence in muriatic 
acid, except a small quantity of silica and charcoal thii 
escaped combustion. The muriatic solution being eta* 
porated to dryness, and then treated with alcohol, th!^ 
solvent took up the muriates of lime, of magnesia, an(|^ 
of iron. 

The remainder that did not dissolve in alcohol waf 
treated with nitric acid. HThe solution contained phos- 
phate of lime, manganese which was probably combined 
with phosphoric acid, and a little iron; The presence 
of manganese was indicated by prussiate of potash, a 
white precipitate was obtained, which wa^ rather blueish 
on account of the iron that it contained. The small 
quantity of these products did not permit their being 
examined as to their containing phosphate of magnesia. 

(b) The. second portion of the cake was treated with 
boiling alt;oh(^ which took up wax, a small quantity of 

Vol. XVIIL~Second Siries. K k indigo^ 
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indigo, and a red matter of which hereafter, green re- 
tin, and nitrate of potash. It is this last«mentioned salt 
that yields the greatest part of the alkali that is pro- 
duced by the combustion of woad. The leaves of this 
plant contain such a large proportion of this salt, that it 
is only necessary to ignite them, to see the nitre burn 
away with the charcoal as it is formed. It is probable 
that the phosphate of potash obtained by the above- 
S&entioned incineration, came from the decomposition of 
$ome earthy or metallic phosphate. 

(c) The part that had been exhausted (b) by alcoholi 
^was treated with dilute muriatic acid, in order to disco- 
'«lrer if it contained any oxalate of lime ; but on saturating 
jtbe excess of acid by ammonia, the granular precipitate 
which adheres to the sides of the vessels, and charac- 
terises oxalate of lime, was not obtained. The muriatic 
solution, besides other things, contained a good deal of 
lime in solution, which came from the malate. There is 
jio doubt but that the carbonate of lime found in the 
«she^ of Woad is produced by the decomposition of that 
salt 

The woody fibres which had been washed with muri- 
atic acid, were tinged in some places of a fine blue, by 
jreason of the indigo that was combined with them. This 
>wood being incinerated yielded white ashes, formed for 
the xw9t part of silica* 

fieeapituJation of tJie Analysis of Wood, 

I. The Juice of JVbad yielded, 

Indigo ad minimum, which was obtained by oxygen- 
iisement. 

Vegeto-animal matter ,. r.*...by beat. 

Sulphur.,....,.. «. •4.M..« rdittip. 

Scented 
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Scented oil ^ ^.... by heat. 

Ammonia , ditto. 

Acetic acid by heat and sulphuric acid. 

Prussic acid, ditto. . 

Green matter... ^....by alcohol. 

Yellow extractive matter .....ditto. 

Nitrate of potash :... ditto. 

Muriate of ammonia , ditto. 

Acetate of potash.... ditto. 

Muriate of potash • ditto. 

Acetic acid .ditto. 

Gum by water. 

Yellow extractive matter ,....ditto. 

Acidulous malate of lime ditto. 

Sulphate of lime ditto. 

(litrate of lime and magnesia } 

n« Th^ green Fecuh yielded^ 

Green resin ......^ by alcohol. 

Wax. : ditto. 

Indigo , ditto. 

Vegeto-animal matter. 
Woody fibres. 

. III. The expressed Cake yielded. 

Woody fibres. 

Green resin. 

Wax. 

Indigo. 

Nitre. 

Red matter. 

Salts. 

K k 2 £wmmtian 
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JSramination of IndigOf* , 

§1. 

The stalks of indigo that were analysed were at most 
90 days old, the largest were 6 inches long, and the 
smallest 3 inches. The same ihethod of examination 
was followed as for woad. 

The juice of indigo contained indigo ad minimum; 
tegeto-animal matter, which presented the same phe- 
nomena in coagulation as that of woad; green matter; 
yellow extractive matter, of which it contains much less 
than the woid does, sd that alcohol takes up but very 
little when it is digested upon evaporated juice of in* 
digo; mucilage, a calcareous salt which was probably 
malate of iitiie ; and alkaline salts. 

The juice of indigo when quite fresh is not acid, but 
at the end of 24 hours, when the indigo has precipi- 
tated from it, it reddens litmus by reason of the acetiQ 
acid that scenes to be formed. 

The greeii fecula of indigo yielded indigo, wax, green 
resin^ animal matter, and a peculiar red matter* 

' § II. 
The examinations here related are very insufficient to 
answer all tbtg questions that might be asked respecting 
the culture of indigOTyietding plants in our clinuite ; ne- 
vertheless a few reflexion^ on that subject miaiy be ha- 
zarded. If it was desired to cultivate either woad or the 
proper indigo plant for the extraction of indigo ; the 
preference should be given to the latter, as 10 grammes 
of this plant certainly yielded more indigo th^n .300 
grammes of woad ; the compamtive quantity of colour- 
ing matter is not however rigorously determined, be- 

•' *' cause 
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dni8e It is only by estperimenta made on a large 8cale» 
that any decisive result can be obtained. 

In the present circumstances, it would be very ia« 
teresting to discover the precise proportion in which in^ 
digo is found in the indigo plant, cultivated in France^ 
or in that of the colonies. It would also be interesting 
to make experiments upon indigo plants of different 
ages, in order to discover if the time when it is com- 
monly cut, is that when this plant would yield the 
greatest possible quantity of colouring matter ; tor, from 
some experiments, it appears that indigo exists in the 
plant while it is yet very young, and that there comes a 
time when this principle would disappear, as well as the 
green matter. These observations were made npon 
, woad cut at different ages, and upon a stalk of Parisian 
indigo that had lived through the winter. Moisture ap« 
peared to contribute to the destruction of the indigo, at 
the same time that it favoured the formation of yellow, 
extractive matter, at the expense doubtless of the green, 
matter, and of the green resirl, which almost totallydis- 
appeared. Dryness on thl3 other hand appeared to pre- 
serve the indigo, by causing it to pass to the maximum 
of oxydisement. 

It is most probable that the indigo is decomposed in 
the plant when it is ad minimum, for the leaves of woad 
which contained indigo ad maximum in some places 
preserved the blue colour, while the indigo ad minimum 
contained in the other parts of the same leaves was de«- 
Composed, when the footstalks of the leaves were im^*- 
mersed in water. It is hot however impossible but that: 
indigo ad maximum may be decomposed within- die 
plant, by coming into contact with certain vegetable 
matters ; for the expenments of Bergman, which have 

been 
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Veiefii repeated^ prove that this decomposition takes plac» 
in indigo separated from the plant. It is probable that 
in this case, the indigo is reduced ad minimum, and 
that it is afterwards decomposed. 

The indigo is contained in ^he leaf,.. and in the leaf* 
stalk J to that it may frequently be observed that on 
pluckii^. a leaf from the stalk, the broken part • of the 
footstalk turns blue after some time, especially if it be 
tcpeezed a little in order to press out the juice. 

A physiologieal and anatomical examination of two^ 
plants taken from families so very natural as those of 
the cruciferous and leguminous plants^ would be a pro* 
per task for an expert botanist ; for if it be an object of 
dsriosity to follow up the agreement betjween vegeta- 
bles of the same family^ it would be still more so to ob« 
serve how far physiology and anatomy could agree with 
chemistry, in vegetables of different families, which 
yield nearly the same products when analysed. The^ 
presence also of a substance so easily oxydised as indigo 
ad minimum in the green parts of a vegetable which 
frequently emit oxygen gas, would exhibit some inter-* 
cstiug observations upon the functions of those parts. 

I III. Red Matter contained in the Leaves of Robinia 
Altagana. 

The green feculas of robinia altagana having beeii 
treatjed with hot alcohol, in order to discover whether 
tbey contained any indigo, it was found that the filtered 
solutions deposited, oh. being cooled and left quiet for 
some time, a granular matter of a fine red colour, which 
possessed the following properties :; It was not soluble 
in water, . it was but slightly soluble in cold alcohol, but 
was tak.eti up by boiling alcohol ^ its solution was of a 

fine 
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fin^yeHow; it formed by spontsimeous evaporation yel^ 
low circles on the si4es;0f the capsule, and deposited m 
fine red matter on the bottom ; to find whether this red 
matter was the same as the yellow matter, eold alcoik<)t 
«vas poured iota the capsule, which took up aU the yA^ 
low colour and left a -clear red, which on being treated 
^ith boiling alcohol tinged it yellow, and the sotmtiom 
had the same properties as the former one, so that it is 
|)rd[>able that the jellow matter is onily the red maitter an 
a more finely divided state. Neither acids nor ^Hcaties 
/changed its colour in any very sensible degree. As opAf 
a few atoms of this substance were collected, no longer 
details can be given of its properties; bat it must be 
^observed, that slight traces of it were found in the fe« 
cuies of wQad and indigo. 

It might be thought perhaps that this matter Is analo- 
4J0US to that which tinges the leaves of the vine, cherry, 
j&c. red or yell 0W4, towards the end of autumii; but 
upon making comparative experiments, differences are 
observed. T. Cold alcohol dissolves the latter sub- 
stance and becomes yellow, but the red colour appears 
on evaporating the solution. 2*. Boiling alcohol d1s-N 
solves these colouts still better, because they eontaia 
wax which defends them from the action of alcoho^ 
when used cold ; the solution is yellow, but becomes 
red up.on evaporation, and if leaves partly yellow and 
partly red are operated upon (which is almost always the 
case), the waK precipitates and draws down along with 
it the yellow matter, while the red colour remains in the 
liquor. The red colour is soluble in water, and com- 
municates its own colour to it. This solution is ren^ 
dered yellowish green .by alkalies, and afterwards red 
i>y the acids. Lastly, this red colour appears to be the 

' laao^ 
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sfeost analogous to the colouring principle pf die greatest 
par^ of red, rofte-cokmred, piuple^ and blue fruits and 
powers ; a principle which is oatnniUy bine when it is 
Ipore^ red when it is combined with an acid, and green* 
i$h yellow when it is combined with an alkali. As to 
the yellow colour^ it is rendered reddish by alkalies, and 
yellow by acids. It therefore appears that the red mat- 
ter of robiaia which is not soluble in water, and the co* 
lour of which is not changed by acids or alkalies, ought 
Slot to be confounded with the red matter of the leaves 
of the cherry, &c. which is soluble in water, is rendered 
' greenish yellow by alkalies, and red by the acids. 

It remains to remark that the green fecula of some 
plants, and particularly, of robinia altagana, appears to 
be combined with wax ; for this last, fecula yielded a 
large quantity of wax, although the leaves from which 
it was extracted had not that glaucous aspect which wai^ 
gires to those vegetable surfaces that it covers. 



Note. Indigo plants cultivated in the open ground in a 
garden, situated near the hospital for invalids, by Mr. 
BruUey, yielded upon examination the same results as 
were obtained from the indigo plants from the Botanici 
garden. 
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Specification of the Patent granted to James Frost, of . 

' Little Sutton-street, Clerkenwelly in the County of Mid- 

dlesexy Brass Founder ; and James Frost the younger ^ 

i^the same Phice^ his Son, also a Brass Founder ; for 

an Improvertient upon Cocks, or an improved Lock-cock, 

Dated June 22, 1810. 

X O all to whoiri these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
We die said James Frost, and James Frost the younger, 
tdo^iicreby declare that the nature of our said invention, 
and the manner In which *die same is to be performed, are 
{>artieular1y described and ascertained as fbltows ; that is 
<to wf : Instead of making the pin or revolving piece of 
•our improred lock-cock solid throughout, excepting 
lliftt part in which the aperture or channel, or perfora* 
tion through winch the liquor or fluid is intended to pass; 
we do mkke a cavity -in the upper part of the said pin 
or revialriDg piece between the cross or handle or ring^ 
or otiter termination made use of for moving the said pia 
Vol. XVIIL—Second Series. LI of 
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or revolving piece and socket, into which the said pin 
or revolving piece is fitted by turning and grinding ; and 
in the cavity so tnade, we do dispose and fi± a lock hav- 
ing a bolt, and the other parts usually constituting such 
as operate by means of a bolt ; and we do throw the said 
bolt backwards or forward by a motion at right angles 
to the axis of the said pin or revolving piece, by the 
action of a key or other similar instrument, in order 
that when the said bolt shall be protruded or shot out of 
its ceH, in t^ie manner of locking, part of the said bolt 
shall stand forward beyond the face of the ^aid pin or 
revolving piece, and shall enter into a cavity in part of 
the motionless socket, into which the said pin or revolv- * 
ing piece is disposed or placed, and shall thereby ren- 
der the said pin or revolving piece itself also motionless, 
and shall make it impracticable to turn or open the copk, 
until the bolt shall have been first shot back by m^ans 
of its key ; and we do so place or dispose of the said 
bolt in its own cavity or cell, and we do make the be- 
fore described cavity or cell in the motionless socket, in 
such manner and positioiTs with regard to each other, 
that the water-way or course through the cock shall be 
shut, whenever the said bolt is or shall be protruded in 
the manner of locking into the said motionless socket^ 
and shall not be capable of beung opened until the said 
bolt is or shall be unlocked or withdrawn. And farther, 
w« do declare, that our said improvement upon cocks, 
by, through, or by means pf which, we have distin* 
guished such cocks by the denomination of improved 
: lock-cocks, may, be applied to cocks of various kinds 
and descriptions^ and to the lower as well as, or instead 
of, to. the upper part of the said pin or revolving piece^ 
and the. said bolt may also, when preferred, be made to 

shoot 
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shoot or lock into a fixed or motionless piece, proceed- 
ing from the vessel or receptacle' in which any liquor or 
fluid is to be guarded and secured by our saidimprove* 
ment, as well as into a jfixed or motionless piece, such 
as is hereinbefore described ; and that the effect of the 
last mentioned disposition and application of the bolt, 
with regard to the said vessel or receptacle will be such, 
a$ not only to prevent the before-mentioned pin from 
revolving, with regard or in relation to the cock itself, 
but likewise to prevent the said cock whilst locked, from 
being unscrewed or drawn out of the before-mentioned 
vessel or receptacle. In witness whereof, &c. 



Specification of the Patent granted to Johann Georgb 
Ppyerlein, late of Long Acrey in the Parish of Saint 
MartinrVirthe-FieidSi . in th^. County of . Middlesex^ 
but mm of Cockspursireetf.tn the^same Parish and 
County y Tool Maker ; for a Machine^ new Principle^ 
or Method of making Brinks Mnd iTilcs^ and also by 

. MtiO'^s' thereof of Clayj Loam, or similar .Materials, to 

. those commonly used in Potteries^ to make all- Sorts of 
Mouldings, Beads, Tubes, Gutters, Channels, or Cy- 
Unders to cowvey Water, Smoke, Steam, or any Fluid 

. or ^ft Substance,: Dated Msrch 22, 1810. 

With two Plates. 

X O all to whom these presents shall come, &c. 
Now KNOW. YR, that in compliance with the said proviso, 
I, the said Johann George Deyerleih, do hereby declare 
that the nature of my said invention, and the manner 
in which the same is to be performed, are particularly 
^escri^ed and ascertained as follows ; that is to say : 

L 1 2 That 
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That the said macbinei and the new principle or method 
which is mwifiBsted in the use wd appUoation thereof, 
are shewn in the drawings' hereunto annexed, and io 
the explanations of the same herein contained ; and the 
same doth consist in a box or receptacle into which the 
clay is to be put, and also a plug or plunger or forcing 
instrument, by m^ans of which the s^id clay is forced 
onwards during worl^ing, so as to urge the same through 
one or more suitable openings or orifices which give the 
figure qr form ; and also certain miU-Work| or other well 
t^nown mechanisoi, for giving motion and effect to the 
said plug or plungeir or forcing instrument^ and also a 
fit carriage for receiving and conveying away the bricks 
Or Qther products of the art; and if need be, another 
parriag^ for supporting and conveyipg the combined or 
united parts hereinbefore mentioned, during Uie time of 
inrorking, or frocQ place to place. And I do further de- 
piare^ that all the said parts are capable of being varied 
fui to their structure, form, dimensions, and patting to- 
gether ; ami that the local si^u^tiot), with the nature of 
the firsf; mover qr power to be applied, will itidicate 
gome of the said Variations; but that all the said varia- 
tion^ are such as are obviously deducible by a compe- 
tent mechanical workmafii from the said drawings and 
explanations hereunto and herein annexed and pon^ 
tained. And I do preniise that thfs same letters of rer 
ference 4o indicate the saipe thing in each of t)^^ several 
drawings or figures. 

?%• 1> (Plate XIII.) is a si4e view of the niachin^ 
j^upported on its csurriage. 

Fig. 2, is a side view of the carriage without tb^ mpr 
phinery, the one box open and the other slmtf 

fig. 3y a l^ir4's-eye vieif of th^ same* 

rig- 
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Fig. 4, a frottt view with the carriage* and machinery. 

A, Figs. 1, 2, 3, and 4, is the carriage upon which 
the machine stands, and is supported during work, or 
conveyed from place to place. 

B, and B 6, are two cast iron or wood boxes, with a 
lid to open and shut like a common trunk, 

C, the muzzle or front of the above boxes, vdiich is 
screwed to the box by a flanch, and having suitably 
openings or orifices therein. 

D, the frame which supports the machinery. 

£, Fig, 4, a horizontal spindle, on which a fly with 
an endless screw is fixed. 

F, Figs. 1 and 4, a vertical spindle, on the top of 
which is fixed a bevel cogg-wheel to receive the endless 
§crew on the horizontal spindle £ ; and to the bottom of 
this spindle is fixed part of a cogg-wb^l which falls 
into the rack work, which is seen in Fig. 5. 

G, a bolt or lever on the Ud of the boxes B, in order 
to open and shut the same. 

Fig. 5, H H H H» a piston or i»lunger with the rack 
work, the ends of which fits nearly into the boxes B B. 

I, part of a cogg- wheel which comtpunicates with the 
rack^wtork on the piston H, and with every revolution of 
the spindle F, moves the piston H, backwards and for- 
wards. In this construction the pistons alternately work;, 
bat the machine may be made with only one bpx^ with 
one piston to wprk therein. 

Fig. 6, a frame, such as is used with a con^moii bow 
:!iaw, in whiplr is fixed -a thin piece of plate, steely or 
small piece^of wire pr cat-gutts. I call this tool or iur 
strument a separator. 

Fig. 7, a $i4e view of a wheeUbarrow, which receives 
^h^ bars of clay when pressed through the muzzles or 
fr^ot pieces C, |n Figs. 1; 2, 8^ and 4. 
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. Fig. 8, a bird*-eye view of the above wheel-barrow. 

L, Fig. 7, two iron or wood raiUngs, one oh each 
aide of the wheel-barrow, to support the rollers 1,2, 3, 
4, and 5^ of which only part is seen in the drawings, 
and over which rollers the bandages 6, 7, 8, 9, 10, 11, 
and 12, as seei) in Fig. 8, are wound in order to receive 
the bars of clay when pressed through the holes in the 
front piece C ; the iv^me L must also be 'made at right 
angles to the bandages at the end a ; the black line at b 
is a saw cut in each rail, the same at c, dy and e. This 
saw cut must also be perfectly at right angles to the 
above bandage. 

ffi ^ 'g^- '^ ^n^l ^> arc hooks on each side- of the bar- 
row, and g gy Figs. 1, 2, 3, and 4, are pins on each side 
6f the box, muzzle, or moutli- piece, in. order to con- 
nect the wheel-barrow to the other machinery. 

I now pr6cee4 to describe the process of brick-ntaking 
with the above machinery. 

The loom or clay, if the quality suits, may -be taken 
immediately from thq earth, and if mixed or tempered, 
should not be itade so wet as in . the usual manner ; 
jind it is necessary to have two or more wheelrbarrovvs 
similar to the one described in Figs. 7 and 8, and >a bar- 
row being hookeU to each end of die machine by the 
pins gj on the muzzle or mouth-piece, . the machine is 
ready for its operation. I will now suppose the greater 
part of the piston and rackwork H, Fig.: 5,; to b4 con- 
tained in the box on the left hand B 6, which then of 
course mpst be empty or contain po clay, apd that box 
B on the right hand is filled with loam or clay ; now the 
machinery is set to work, and the piston H is dnv^n out 
of the empty box B by into the opposite box B,. the con- 
cepts of yi\\ichf are by this lueaqs pressed tbixiugh the 

?pveu 
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seven orifices of the mouth-piece C, and received by 
the bandage on tlie vvlieel -barrow, Figs. 7 and 8; whilst 
this operation in the right hand box B^ is going on, the 
left hand box B *, is filled by an attendant, as the piston 
makes room for it; now when the piston arrives a little 
beyond the hinge of the cover of the right hand box B, 
this box may be opened, and the left hand box B A, 
being by that time filled, must be shut, and nearly at 
the same time the motion of the machine will be changed, 
as is seen by the segment of the wheel I, in Fig. 5, and 
the same operation will coinmcnce in the opposite box 
B b. In this state it is evident that the greater part of 
the matter which was contained in the box B, will be 
now pressed through the seven or more or fewer ob- 
long holes in the muzzles oi* mouth-pieces C, and will 
lay in the form of a 6at bar on the bandage of the bar- 
row. Fig. 7 ; and then the person who attends that side 
of the machine must take the separator. Fig. 6, and care- 
fully cut down the right-angled edge or leading slit at a, 
which will separate the bars on the barrow from tlie ma« 
chine, and then make an incision and cut down at i, r, 
d ; and, at e, the superfluous matter must be cut off. 

From the above description, it is evident that the 
seven bars which were pressed through the mouth-pieces 
C, and laid on the separate bandages on the barrow. 
Figs. 7 and 8, will have been cut into four pieces each (or 
any other number according to the dimensions), and 
will have by this means obtained the breadth, thickness, 
and length of a brick, so that by every home and out 
stroke of this machine, fifty-six bricks will be finished \ 
or if the power of the first mover is increased either by 
additional men or otherwise, the barrow maybe made as 
long again, and the machine be increased to double the 

size ; 
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size ; by which means about four times the number of 
bricks above mentioned will be produced in about the 
same time, and so in proportion to the first niover, the 
product of the machine will be more or less* 

The making of tiles is effected by unscrewing the 
mouth-piece Cy from the boxes B b and B, and fisting 
to it such an one as is represented by a front view in 
Fig. 9, in which h is a slide that lifts up and down by 
the lever i ; now if the lever t be pushed down by the 
bandy or a communication be made with the macbineryi 
the slide h will be pressed home to its shoulders at k, 
and a flat hole will be formed, through Which may be 
made flat tiles, or such as are used for flooring ; but to 
make tiles for covering bouses, the lever i must be lifted 
up and pushed down again, whenever it is .required to 
make that projection which holds the tiles on the lath- 
ing, and this may be done by a communication with the 
first mover, or by an attendant. 

Fig. 10, is a front view of a muzzle or mouth-piece, 
to be also screwed on the above boxes, B by and B, for 
making mouldings to ornament buildings, and channels 
to convey water ; and it is plain that whatever sbap^ the 
hole is made into, the same form will be obtained by the 
clay pressed through it, which is received on bandages 
over rollers to the length required, and then cut off 
even at each end by the separator, as described in briek^ 
making. 

Tubes and pipes are made in round or square boireiy 
or receptacles of wood or cast iron. The piston should 
nearly fit tight, and he supported oc side 45teadied when 
lifted above the round or square box or receptacle, kt 
order that the same may be filled, as seen in Fig. lit 
whkh is aTiew of a cast-iron receptacle of a cylindrical 

form, 
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fofro, with its mouth-piece complete; and Fig. 12 is a 
section «f the. same. 

Fig. 13, is a hird's-cye view of the moqth-piece when 
screwed off the cylinder at Figs. 11 and 12^ as seen With 
the flanch and core. 

Fig. 14, vertical section of the cove through .the axis. 

Fig. 15, a section p^ the outside of the mouth-piece. 

n, ?i, «, w, Fig. 13, and n, n, Fig. 14, are ,arms with 
a ring on the outside which support the core r, and 
fitted into the cavity at <?, Fig. 15. Now the mouth- 
pieces being screwed to the cylinder or receptacle at m^ 
as seen in Figs. 11 and 12^ and the cylinder filled with 
clay, the piston must be pfessed into the cylinder, and 
the clay will of course be pressed and made to pass by 
the arm$ n^n, n, n, Fig 13, into the conical cavity which 
is seen at P, Fig. 12, and wilJ be made to close again 
by the surrounding pressure before it arrives at S, which 
is the pohit where the tube will be completely formed. 

t<, u, Fig. 12, are two small inverted valves with books 
on their faces which will stick fast in the clay, and will 
be shut when the piston advances or descends, but wiU 
naturstlly open the moment the piston is pulled up pr 
back again, by which means the air will be allowed to 
rush into the cylinder, and will prevent the piston from 
being p,ulled up against the weight of the atmosphere. 

Fig. 16, is the bottom view of a description or kind 
of mouth-piece, which renders the outside of the tube 
an ornament, and the inside a plain hole ; this tube by 
having a fianch or side face is very easily fixed on a wall) 
in order to copvey the water from the roofs of bousea. 
This instance will be sufficient to shew that tubes of all 
descriptions, whatever may be their outside or insidq 
shape, may be readily made ill the above described way. 

In witness whereof, &c. 

Vol. XVIII, — Second Serixs. M m Spe^ 
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Specifieation of ike Patent granted to ThoMaS Potts, 6f 
Hackney J in the Qninty of Middlesex , Gentleman; 
for a new Process of freeing tarred Ropefnmi the Tat, 
and rendering it fit for the Use of the Manufacturer. 

Dated February 4, 18Q9. 

X O all to whom the$e presents shall come^ &c« 
Now KNOW YE, that in compliance with the said proviso, 
I the said Thomas Potts do hereby declare that my 
$aid invention is described and ascertained in manner 
following ; that is to say : My process for freeing tarred 
rope from the tar, may be conducted in three diflferent 
ways : first, by means of sulphate of alumine (common 
allum); second, by sulphate of alumine and fullers 
earth ; iand third, by fullers-earth. 

First, by sulphate of alumine : let the rope be cut in 
proper lengths, which must be determined by the length 
pf staple required, and the lengths opened into yarns; 
when opened, let them be put into a proper vessel for 
boiling ; suppose the quantity to be only one hundred 
weight, cover it with water and add five pounds of sulr 
phate of alumine, bring the rope and liquor to a boil, 
and let the whole continue to boil for one hour ; take 
the material out of the boiling vessel and put it into a 
pair of fulling stocks, or any other machine capable of 
Ibeating and turning it, for every thing performed by 
inachinery is generally preferable to manual labour. 
Work and wash the pieces of rope for one hour, take 
them out of the fulling stocks or other machine and re- 
turn them into the boiling vessel, cover them again with 
water, and into the water put from five to ten pounds 
of carbonate oi lime (whiting is besjt), stir the whole 
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well and bring to a boil, and continue to boil for half 
an hour; take the pieces of rope out of the boiling vessel, 
and again return them into the fulling stocks or other 
machine, and work and wa.sh them quite clean, when 
they will be in a fit state to be bleached, either on the. 
grass or by the oxymuriatic acid. 

Second, by sulphate of alumine and fullers earth : one 
hundred weight of the rope being cut and opened as di- 
rected in the first process, let it be put into the boiling 
vessel, and wlien covered with water, let the same qiian* 
tity^of sulphate of alumine be added as directed by the 
first process, bring the whole to a boil and continue to 
boil for one hour; takeout the material or pieces of 
rope, lay them as before directed in the fulling stocks or 
other tnachine, and work and wash it or them for one 
hour, return it or them into the boiling vessel, cover 
with water, add from five to ten pounds of carbonatle of 
lime (whiting is best) and stir well j let the wholes boil 
and continue to boil for half an hour, take the material 
or pieces of rope out of the boiling vessel, put it or them 
into the fulling stocks or other ma;chine, work and wash, 
for a quarter of an hour, plug the holes in the stocks pr 
other machine, and add from twenty-eight to ififty-six 
pounds of fullers earth, or any clay equally free from 
sand, and containing an equal portion of alumine pre- 
viously reduced or converted to a semi-fluid state, or to 
tie substance of pap by means of water ; let on no more 
water than will keep it or them moist, and let it or them 
work freely; work the whole for half an hour, let on a 
sufficiency of water and wash quite clean ; the produce 
of the rope will be in a fit state for bleaching, either on 
the grass or by the oxymuriatic acid. ^ 

M m 2 'rtird, 
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Third, by fullers earth ; ,Qne hundred weight of rope 
being cut and opened as directed in the first process, 
let it be put into a boiling vessel covered with water, 
brought to boil and continue to boil for one hoar > take 
it out of the boiling vessel, plug the holes in the fulling 
stocks or other machine, and lay it in ; . pour oo it fifty- 
six pounds of fullers earth previously reduced to a semi- 
fluid state, or converted into the substance of pap by 
means of water (or any thing equally iree from sand, 
and containing an equal portion of aluminq) ; let on no 
more water thaji will make it sufficiently moist, and 
work for one hour without ^uy further washing, put it 
into the boiling vessel, cover it with watery bring it to a 
boil, and let it continue to boil for half an hour ; take it 
out of the boiling vessel, lay it in the fulling stocks or 
other machine, and add from twenty-eight to fifty. six. 
pounds of fullers earth, or any other clay equally free 
from sand, and containing an equal portion of alumioe 
prepared^as before directed ; let on no more water thaa^ 
will make it sufficiently moist, work it for one hour, take 
out the plugs of the fulling stocks or other machine, and 
work and wash till perfectly clean, when it will be in a 
fit state for bleaching either on the grass or by the oxy* 
muriatic acid. When the boiling is performed by steam, 
which is niost economical, the vessel will not need filling 
up because the condensation will be equal to the evapo- 
ration ; but if boiled on the naked fire, water mast be^ 
added to make up for that which evaporates. 

In witness whereof, &c. 
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Specification of the Patent granted to HjENftV STirftBS, (^ 
PiccaAilly^ in the County of Middlesex^ Blind-maker; 
for a neW'hivented grand imperial Aulacumyfrom three* 
to eighteen or twenty F^t ubide^ without Seam^ and to ■ 
any 'Length or Colour, for decorating the niost superb 
or useful Rooms, for such as Drapery, Curtains, and 
Frhtges, Chairs, Sofas, Tables, and other Articles of 
Furniture*; or finished oh ofie side onl^, for ornamentat 
Hangings, Border^, and any other Species of Decora- 
tion. 

Dated October 8, 1810. . 

JL O ftll to whom these presents shall come, &c. 
Now KKOW VE, that in compliance with the said proviso, 
I the said Henry Stttbbs do hereby describe and ascer- 
tain that tsif invention con^i^ts in embeliishnig the in- 
terior of t«iperb ffiansions, principal rboms, or elegant 
apartments* The auealom is mantifaetured from one to" 
sixteen feet wide, more dt less,- as may be required^ 
widiotit seams, and to any figare or design. The tex^*' 
tore surpasseth superfine cloth, and its beauty ap- 
proadiQft neaar to that of- velvet, consequently when hUng: 
OOL the walk and othet places where hung, exhibits a Ins^ 
tre of gimdeatf and mieiigntficence to the eye of the be**' 
hplder. As it refers to the materials from which it i^-' 
maniifiK^luired, it is pvodaced by art and bbonr princi-* 
p^ly from fine linen aibd vroirsled clotli ; these two arti^* 
cles -are inseparably attached and firiAiy iDCorp«i*rii«edfi 
into eaqh other chiefly by glue, ^aad a sftitlU piercidn ^f 
colour, with some driers, of binding and adhesive quali- 
ties, of the two aforesaid articles ; the most prominent and 
that which constitutes the fine face and beauty of the 

aucalum * 
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aucalum is a dyed, coloured, or white flock ; this being 
prepared, I proceed with the fine linen and worsted 
cloth which answers for the back or ground of the auca* 
lum; this fixed in a frame or otherwise suspended in' 
length and breadth, either perpendicular, leaning, or 
horizontal, it then receives a considerable quantity of 
glue,. together with a small portion of water colour^ these 
two ingredients, warmed to a proper consistency of heat 
and laid on with a brush, or otherwise, at once form a 
flexible parchment; this operation of the brush gives las- 
situde to every thread ; the cloth will then expand neai' 
three inches in every three feet ; the frames must then 
be extended in all directions" to the utmost extent that 
the worsted or linen will admit of; -it is dips extepded, 
and by means of heat dries, and is invariably fixed as to its 
dimensions ; when thoroughly hard or dry a second process . 
commences, the parchment undergoes some considerable 
friction from tiie pumice stone, all prominent threads and 
superfluous glue is cleansed off, and then what foUows 
is a thin coat of colour, as near as possible to the colour 
of flock intended for the face of the aucalum ; the whole 
piece of parchment being thinly covered, the flock is 
put into a sieve and dispersed over the whole piece, which 
still continues strained to a very high pitch so as to 
form its own drum, the aucalum is then dressed. on the 
under side, and flock diffuses and regularly adhei^s to 
the composition until finished ; nothing more ia required 
to complete the aucalum but .slrong fires, which dry. 
and take off all kind pf effltivia, . 
la witQf ss wber^f, &c. 
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specification of the Patent granted to Richard Woodman^^ 
iff Hammersmithi.in the Qmnttf rf Middlesex^ Boot 
and Shoe-maker i for a Method of mamfacturi'ng all 
Kinds of Boots, SkoeSp and other Articles. 

Dated October 8, I8l6, 
rp 

JL all ta whom these presents shaU come^ ica 
Now KNOW Y£) that in compliaiice with the said proviso, 
I the said Richard Woodtnan 4o hereby . describe and 
ascertain that my method qf manufacturing boots and 
shoes consists in cjio^ng or sewing the upper part of 
boots 4nd shoes with hemp> in the usual way, or with 
wire made of iron^ steel, brass, copper, ' tin, or any other 
met^. And also, that it likewise consists in connecting 
the sole and upper leathers with screws or staples, made 
of iron, steel, brass, copper, tin, or any other metaL 
In witness whereof &c. > 



Hints on the Improvement of Wheels and Axletrees^ %/ . 
By John Brown, late Millwright 4n Glasgow. 

From the Report of a Committee of the House of Com- 
mons on the Preservation of Roads and Highways. 

xllTHERTO I have not known any wheel or axletree 
iQakers, when advancing the diameter of wheels, extend 
the lengths of axletrees and naves of wheels in propor- 
tion to their height, which ought to be the case. 

The mail-coaqhes, and other similar carriages, are so 
far improveable as to be made, with little additional kx^ 
pense or weight, to move with about one-sixth part of 
less exertion, and i)ot \o injure the roads one-third part 

of 



Drgitized by VjOOQ IC 



212 Hints an the Imptcvemeni 

of what they have hitherto done ; also, to produce less 
jQ\twgf MdMuit^JO liaUe to overturn ; besides, the 
wbf^eia anil.^iirtiages connected with them are neither so 
tauioh otmioedy >nof .so Jiabl<§ u^ gite way. 

The sugge^tedvxnifiroin^ment'WiU not produce any ad- 
ditional movements^ aad.is^< s^t the san^e time, on a ^ery 
simple principle. It consists in advancing the wbeels in 
height, exteinding their axletree^ and naves in leqgth, 
ydtix a Uitle^alteration in thci fbr-mini^cni of their make. 

To accomplish <the above object/ the wheels ought to 
be. enlarged one foot in diameter; the fere wheels, four 
feet eight inches high ; tte hind wheels, five feet eight 
inciies high ; the spokes, perpendicular ; and the rims, 
a flat surface of ^not less than three inches broad. The 
petpendicular wheels are not dished, and have no in* 
clined formsv 

First, High wheels are aidvantageous, in having a greater 
distance from their centre to their circumference, which 
produces a constant and equal aid of lever power, in 
forwarding and surmounting any obstacles. Secondly, 
they turn slower round in their advancing courses, and 
their oil or grease is not so sooti expended. Thirdly, 
their rims form a fatter circle, which produces a larger 
application pf tbi^ surface, of their tire, on the roads or 
ground which they traverse, which causes them not to 
sink, and prevents injury. " 

The utility of long axletrees is obvious ; First, in pro"- 
portton to their 'extended - lengths, ^ and in proportion U) 
the height of the wheels which they govern, they pro- 
duce less jolting, consequently, carry passengers or 
load smoother along. Secondly, the carriage is not so 
liable to ovenunu Thirdly, they are not so injurious 
to ^. loads or ground they traverse. Fourthly, less 

power 
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power IS Required to move them, and therefore mUst be 
easier for the horses. Fifthly, ttey are not nearly «o 
destructive to the wheels and carnage, harness, &c. 

The benefit of naves being extended proportionably 
in their lengths, in conformity to the diameter or height 
of their wheels, is, that whatever be the condition of the 
roads they travel, they will produce a more steady and 
easy movement, and are of peculiar advantage in rough 
roads or in crosi^i^g declivities, as the boxes in the naves 
do not cause such forcible grips of lever power on the 
axles, and are less impeding to the draught ; besides, 
the oil or grease in the axles or boxes is not so soon ex- 
pended, and thereby effects less wear. 

The axletrees ought to be finished in turning-laths^ 
and of an equal thickness at each end where they enter 
the wheels; Jikewise, the boxes placed in the centres of 
the naves, exactly of the same width. 

Coach axletrees have been hitherto used below their 
wooden beds. Placing them above, with proper iron 
hoops, one on each end, will afford reception to the 
suggested higher wheels, and continue the carriage as 
low as formerly. 

Iti aM cases, the fore and hind axles ought to be ex- 
tended in exact proportion to the height of th,eir re- 
spective wheels. 

The aforesaid p'erpendicular wheels will produce two 
tracks three inches broad each, which are exactly equal 
to three of those hitherto used. 

The perpendicular wheels, with the rintis, the flat 
surface, and the axles, must be of ah equal thickness 
where the wheels revolve, as inclined forms are not so 
agreeable to their government. 
' Every description of coaches, carts, and other* car- 

Vol. XVIII. — Second Series. N n riag* 
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riages I have yet measured/ are from four feet four la- 
ches to four feet six inches betwixt their tires and the 
tracks they make. 

. Three inch plank is the general thickness of wood 
used for making wheels ; but when finished, the rims of 
mail-coach, &c. wheels are reduced to two inches broad ; 
long coaches and carts,^ to two and one-fourth ; and a 
few, to two and oue^balf. Making rims bf wheels sq 
narrow is prejudicial to the interest of the community at 
large, and ought to be prohibited by Government.^ 

When wheels are advanced in their diameter, and the 
surface of their rims made broader, the iron ought to be 
proportionably thinner, so that it may not add to 'the 
weight of the wheel. The high wheels, revolving slower 
in their forwarding, and being broader, the rim will last 
equally long as with a narrow thick rim upan a low 
wheel. 

The common height of mail-coaches is eight feet, and 
are allowed to carrj four inside passengers, besides 
guard, driver, and luggage. The height of long coaches 
is eight feet four inches, and are allowed to carry twelve 
inside passengers, and not unfrequently as many out- 
sides. The following are some of the erroneous pliins 
and injurious effects of the above carriages : First, the 
extreme narrowness of the surface of the tires of the 
wheels. Secondly, the fore and hind wheels running in 
the same track. Thirdly, their axles being too short 
for the height of the wheels and carriage. Fourthly, the 
centre of gravity of the hind axle, shifting farther than 
the fore, in overcoming obstacles, and being more de-« 
iicient in length in proportion to the height of the wheels- 
Fifthly, the carriages measuring in height near double 
the widenes? the wheels are extended from each other. 
' ':' ":':-'. In' 
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In short, in the whole structure 6f these ' carriages, 
science seems never to have been consulted^ "or, if con-, 
suited, to have giveti her advice 'eritirely in favour of 
coach-makers, road-menders, and Hotse-jockies. 

It would be of great advantage to niaiiy farmers, in 
particular sittiations, to have the axles of their carts 
made sb lon*g as to separate the rims of the wheels neat 
nine feet, which 1^ about double the usual length ; the 
bodies of the cartfe Mde/i'Sd in the same proportion, a 
little addbd to their 'fSngths, and their 6ldes made lower. 
But the two cart-shafts; '^inst^ad of being j/t the extre- 
mity of the body of the cart, must be placed only at the 
usual distance, for the proper reception of the horse. 

The suggested extension of the bodies of carts will re- 
quire Ibut little more weight of wood,' while, at the same 
time, it is a great deal lighter for the horses, the load 
being lower and resting on a larger ^urface, which is of 
considerable advantage in hilly and marshy ground, and 
is peculiarly advantageous in carrying home harvest 
loads. ' . : .'. 

The utility of wide-bodied carts must be obvious to 
all who seriously consider therti, a!^, besides possessing 
all the advantages peculiar to long ailetrees, they are 
much easier loaded, requiring both less exertion in lift- 
ing, and skill in packing. 

The wheels of all travelling carts, and a great part of 
those used by farmers, ought to b^ five feet in diameter, 
this height being not only preferable, but more suitable 
to the present improved breed of horses. In order that 
the bodies of the caVts may be no higner thart foi^merly, 
all the wooden beds which are placed on iron axletrees, 
and the wooden blocks which are placed above them, 
ought to be laid aside. 

Nn 2 'An 
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An iron axletree, when properly made, is sufficient, 
independent of any aid of wood. It ought to be made 
broader on the upper side at the draught-bolt bores, 
where the shafts of the cart rest on, to preserve the axle 
from sinking in the wood. 

\yhen a horse is properly yoked, the shafts should be 
level, running parallel with the middle of his body, so 
that the fore and hind ends of the shafts measure the 
distance from the ground, provided it be level, which 
may be tried by reversing the position the horse and 
cart are then standing in. If the foregoing rules be at* 
tended to, it will be found that w.heels &ve feet in dia- 
meter, are not too high for the generality of horses now 
. in use. ^ 

The common height of the greater part of cart-wheels 
at present used in Glasgow and its neighbourhood, is 
four feet six inches, and the distance* between the rims 
of the two wheels, is from four feet four inches to four 
feet six, which nearly corresponds with the diameter of 
the wheels. This being the case, when the cart i^ par- 
tially raised, by pbstacles on the one side, the centre of 
gravity shifts: exactly one-half of the height of the obsta-' 
cle, and the part of the rim of the wheel th^n upper- 
most, shifts the whole height of the obstacle ; and, upon 
the same principle, the higher a load is, when one 
wheel either ascends or descenlis, the danger of over- 
setting is proportionably gi'craten 

The carts generally employed for caiffying cotton from 
Glasgow to the different mills in the country, are usually 
loaded with five large bags, which, owing to the nar- 
rowness of the carts, causes them to be placed in 9. very 
unfavourable^ position, by putting three above tWo. 

Caniers' carts are sdso very deficient in wideness^ 

which 
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which puts them to much inconvenience in packing large 
bales and boxes, and obliges them often to place smaller 
and lighter parcels under, to make the larger prefect 
over the wheels. To remedy which, one- third, at le^sl^ 
x>ught to be added to their width. 

I have always been of opinion, that the length of a 
nave ought to be one-fourth of the diameter of the 
wheel in which it is placed; and that the length of the 
axletree ought, at least, to be so long as> to cause the 
rims of the wheels to stand at a distance from each other, 
equal to the diameter of the wheel ; but let it be under- 
stood, that making the axletree even longer than thi% 
will be still more advantageous. 

It may, perhaps, be asserted, tb^t the aforesaid alter- 
ations will require wider roads and gates, for the ad- 
mission of the carriages made 09 such a principle ; and 
that, in time of- snow, the wheels making four tracks^ 
instead, pf two, will bean additional weight to the horses. 
This is granted, in part, but. the nmpeiious additional 
advantages to be derived from th^ir adoption, will in« 
finitely more than counterbalance any temporary incoor 
venience attending it. 

Owing to the recent improveqients In aiachiDery, aod 
pf the application, of power by means of steam-*engp|nes 
and water-wheels, axlss apd bpx6i of eviery deactiptioti^ 
can be turned as exact as clock-work^ and at a veij 
moderate expense. > 



J Detail 



Digitized by 



Google 



(278 ) 

J, Detail of Experijmnt^ to ^ascertain the daily 2tuinttty of 
^ Br&wn Muscovado Sugar necessary to fatten Sheep ; to 
shew its Effects and Value when so implied ; and to de* 
monstrate what Substance or Substances, sufficiently 
cheap, might be, mired with it, so as. to prevent its Ap- 
plication to common Uses, .and yet render it not unpa- 
latable nor pernicious to Animals which feed upon it. 

By the Rev. Dr. Cartwrigut *. 

from the CoMMUNifcATioKS to the Board of 
* Agriculture. 

-i\ OT having had, for some months past, any particu- 
kn* business exclusively tooccupyui}'^ attention, and con- 
ceiving that my spare time couM not be more usefully 
employed, nor in any wiy more demonstrative of that 
respect and gratitude which I owe to a Sbdietyby ivhom 
I have been sio repeatedly distinguished, I determined 
to devote the Jeisure, which I now had to command, tor 
such pursuits a^ I th^tlght might best accord with the 
wishes of the Board of Agriculture;' i^d such' as, at the 
same- time, my limited power and ofiportunity ihight 
best enable me to prosecutfe. With this view I pur- 
chased a small flock of^^eep, f6r the purpose of insti- 
tuting a set of experiments to ascertain the facts enu- 
merated in the title of this Memoir. 

My flock, which consisted of fifteen two-shear south- 
down wethers, was purchased at Chichester market, 
August 24th, 1808. They were bred upon the downs 
by Mn Deerling, of East Dean, had been folded through 

* Tbif Memoir was rewarded with a piece of plate^ haying been 
msoX IB dum for PremiiiiD* 

the 
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the summer^ and were in a common store state. Au-r 
gust 27th they were weighed, and their respective 
weights were as follows : 
No. 1 V lOOlb. No. 6. 

2 . 95 7 

3 84 8 
' 4 .94 9 

5 78 ' 10 

Total 451 ' 452 ' 451 

Their average weight it will appear was 90jlb. aiid as 
they were purchased at' 35^. pti' head, their price was 
4|i and a fraction per lb. live weight 

For the first week they were folded every evening, 
and had half a pint of bran * and a quarter of a pint of 
pease each. They continued in the fold all night. The 
same feed was repeated in the morning ; they were theii 
turned out into a grass field. As soon as it was per- 
ceived that they were sufficiently habituated to dry food, 
which, it may be observed, was in the course of a week, 
they then had, in addition to the above stated quantity 
of bran and pease, an ounce each of sugar per day. 
Having familiarized them to the taste of sugar, it was 
my next object to try what different substances might 
be given, in addition to the. sugar, which I conceived 
would not be injurious to them, which they would not 
reject, and which, at the same time, would spoil the 
sugar for all other purposes. 

I thought it better to try the experiment with these 
differeut substances in this stage of the business, while 

* The bran was first giyen dry ; but tbat being found inconve* 
nient, from its getting up the sh»eps' nostrils and teazing them, it 
was afterwards damped, so as just to prevent its being blown about 
by Ibeir breath. 

the 
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the sheep had access to the grass field, rather than wait 
till they were kept upon artificial food altogether ; be- 
cause as they would have 'then no other food to fly to, 
hunger would compel them to eat that which might, 
perhaps, be exceedingly disagreeable, if not pernicious 
to them. 

The substances which I used for this purpose were 
linsieed'Oil, train- oil, palm-oil, oil of hartshorn, assa« 
foBtida, urine, antimony and charcoal ; the greater part 
of which, it is well known to chemists, will prevent the 
sugar from being used in distillation, and all of them 
from being applied to common purposes. Add to these 
considerations, that none of them, charcoal perhaps ex- 
cepted, can be separated from the sugar with which 
they may be mixed, but at an expense and trouble 
which would more than counterbalance the drawback. 

The first substance which I tried was raw linseed-oil, 
in the proportion of one to thirty-two parts of sugar. 
That I miglit ascertain in what degree the smell or taste 
of it was. repulsive^ I mixed it, at first, with the sugar 
and food in one trough only, of which there were three. 
As the whole flock was suffered to have access equally 
to the three troughs, it might easily be seen bow far 
the linseed-oil excited aversion or disgust The lin- 
\ seedroil was given to them, for the first time, Septem- 
ber the seventh, I was greatly surprised (calculating 
upon the ofFeQsiveness of raw linseed-oil tb the human 
palate) to find that the sheep fed at the three troughs 
indiscriminately ; eating, with apparently the same ap- 
petite, the mixture which contained the linseed-oil, as 
those which had not been contaminated by such ad- 
dition. 

On the following day linseed-oil was mixed with the 
' sugar 
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iopar in ail tke trougha^ in tbe itioressed proportioii of 
one to sii:teen9 wUeh tbe sheep ftgain 'devoured wilb 
Ibe Mine juppedte M te&re ^. 

Haring completely satisfied nyaelf Aat luiseQd-«oil» in 
the projpoition of one to nxteon parts of spgar^ which .is 
con^idexably more than sufficient to spoil ihts sugar for 
common purpose^, was. not unpalatable to my abeepi I 
next gave diem traan-oil in the . same proportions^ and 
irith the same success. Indeed, from the particular 
avidity with which they devoured this measi it is not un^ 
{reasonable to suppose that the train-oU,, so far from ren- 
dering the sugar less palatable to them, gave it a more 
agreeable eett and' poignancy. 

My |iext experiment was with assafcedda ; which I 
gave in the proportion of one l^o four hundred and forty* 
eight parts of sugar. Part of the sheep began upon the 
mixture immediately on its being put into the troughs^ 
and continued to eat of it, seemingly with the same 
ieiisfa, as of the preceding mixtures. The othw P^urt, 
taking the alarfn, it may be supposed, at the smell of 
the assafioetida,' besitai;ed for a feAv moments before tbiey 
began to eat ; and when they did begin, it was some- 
what fastidiously. But during tbe whole time while I 
remained with them, which was till the troughs were 
about half empty, I did not perceive that any of them 
relinquisbed dieir food altogether. Had they been fasted 
an hour or two longer before this mixture had been 

* Mr. Oliver, of Little Hampton, when his bajr has been da- 
maged by the weather, has miJied linseed oil with it, on putting it 
into the rick, in the small proportion of one quart to a load of haj, 
with good effect, sheep and eattle eating it very freely. This prac- 
tice SBgi^i a hint that deteriorated sugar atight very aselliUy bs 
miyed with bay in the like ease. 

YiHU X Vlll, — SifcoNj) Si;ries, O o given 
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given to them, their fastidiousness, as I then though^ 
'would probably not have been discernible. And yet, on 
inspecting the troughs after the sheep had done eating^ 
and had retired to lie down, it was found that they had 
not emptied them out so clean as usual, having left ra« 
ther niore than half a pint of food in the three troughs. 

On the following day the assafoetida was repeated, 
but not till the sheep had been in the fold full three 
hours. This circumstance did not seem to have made 
any difference whatever, some of the sheep feeding 
heartily as before, and others w\%h great indifTerence. 
On inspecting the troughs, when the sheep had done 
eating, there was found somewhat more food remaining 
than on the preceding day. For the present^ therefore, 
I determined to suspend, if not drop, this experiment 
altogether; especially as it did not seem to be of sufr 
ficient importance to merit many trials ; satisfying my- 
^seIf that if the wishes" of the Board of Agriculture to ob- 
tain a' drawback of the duty on sugar can be accom* 
plished by no other more convenient substance than 
assafoetida being mixed with it, very few repetitions of 
the mixture would soon habituate cattle of every deno-« 
;nination to its use. 

My next experiment was with urine ; which was mixed 
with sugar in the proportion of one part urine to twenty* 
four parts-of sugar ; a much greater proportion, I should 
imagine, than could possibly be requisite to render 
sugar totally unfit for every domestic purpose. 

But now an unforeseen obstacle arose to prevent my 
eitperiments from being carried on at the usual hour ; 
for no sooner was the food put into the troughs, than it 
was taken possession of by a colony of bees from some of 
the neighbouring hives. They had, indeed, for two or 

three 
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t^ree days before this appeared in small detachments ; 
but these marauding parties, though evidently au an- 
noyance, ware not sufficiently masters of the field till 
this day. (September the twelfth,) when they made a re- 
gular descent upon the troughs, in such forc^, and 
manoeuvred so well, as <:ompletely to deter the sheep 
from approaching them« This untoward circumstance 
obliged me to reverse -my mode of proceeding, and to 
feed the sheep in ^ evening. It was with much regrejt 
tbati J felt myself compelled to do this, 9b I could UQt 
now! ^the place where th^ sheep >vere folded lieing at a 
coaaiderable distance frO^n my lodgings*) so convf^^U 
eatly. see them fed, and watch them myself, as L had 
hitherto dope. 

For'iibe first evening I gave them sugar only in;>theiif 
food, not wishing, to mix with it any alloy till they felt 
themselves quietly reinstated in possession of the troughs. 
The liext evening the experiment with urine recpm- 
menced. Judging from the manner in which it was *ob-f 
served-thftt the sheep fed, and the time that they wer^ 
employed in feeding upon, and finishing this mixture^ 
(whicfa they- did by licking out the troughs absolutely 
clean), there was certainly no reason to conclude that 
the urine had any influence in abating their appetites, 
or was in any degree offensive to them, 

Tb^ experiment, next in succession, was with palm-* 
oil ; a substance which, it had been suggested, was very- 
likely to answer the purpose which the Board of Agri« 
Gukure:has*ih view ; and, as far as the sheep- were con*>. 
cernad, . the experiment fully justified the suggestipn« 
They 4td« not seem conscious, that any variation bad. 

* At Little Hampton, a watering placi^oo the coaft of Saiiex. 

\.j Qo 2 been 
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been nrn^ ifi irbeilr iisiiot repsit The eagerneflSi it^ 
deed, with which tbej feested upon it might iisplj that| 
according (o their eBlimation, it rivalled in delicacj, amii 
fiarour, urine or train oil. It would kave been singu^ 
tarly strange if the sheep, after bating such nauseouf 
substances as linseed oil, train oil, and urine, without 
expressing the least dislike to them, had objected to a 
substance like this, which is considered bj the nalvres 
of Guinea, where it is' found, as neither imwhote&eiiie 
ntyr unpalatable, it malting a considerable part of their 
daily food. I^ is eaten by them as we eat bu«t^, whrch 
it much resembles in colour atid consistence. It is mueh 
lo be dbubted, . however, whether this substance alone 
(there being nothing either in its smell or taste which 
the human palate will in general revok at> wouM* pre- 
vent sugar from being applied to some at least, though 
certainly not all domestic purposes^ 

Ft now occurred to me, for the first time, that the ap* 
pearance^of hesitation and fastkhousqess wfaicb I no- 
ticed on the exhibition of assafatida^ an^ which 1 then 
attributed-, in a certain degree, to the unconquerable 
offensiveness of that article, might have been occasioned 
by the annoyanCi^ which the sheep at that tinae expert* 
enced from- the bees. That I might be compietety satis-' 
fied on this head, I resumed the experiment, now that 
there was na danger from the kitrusioB' or attack of these 
formidable invaders* Accordingly I> gave to them assa-^ 
foetida as befove, ia the proportion of one paro ana* 
ftBtida to two hundred parts of sugar. The efscMrcMN- 
firmed my suspicions^ and turned' cwt ^Jtacttyasrioiglit 
have bee» predicted. The sheep, now under tu^appn^ 
hension of hostility from the bees, began upon theif 
evening meal without hesitation, and concluded k with- 
out 
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•at betrajsng the least symptom df faMidiouslleis or in-^ 
di£Fereiice. Indeed, they seemed to regale upofv % 

. ^*A% thoif^ iacrease of appetite did groir with that it fed oit." 
I have not-, however, the temerity to affirm that they ap- 
peared to eat it quite so greedily, or with the same 
gusto as epicm^es, it is said, devour beef-steakes when 
assafoetrda has been rubbed upon their plates ; whether - 
to provoke appetite, which without such a stimulus they 
are afiraid would not be sufficiently voi-acfous, or to 
give a higher relish to their repast, they possibly can 
explain ; the beast? wfiich I have treated with assafoe- 
tida, unluckily for the completion of this part of my 
narrative, cannot 

My next experiment was with oleum animale^ or the 
empyrenmatic oil of hartshorn ; a substance uncom- 
monly oflPensire to the smell ; a sense which seems to in- 
fluence animals of ^-ery kind in the choice or rejection 
of their food, as much as the sense of tasting. Indeed, 
tinttl their sense of smelling has approved of what is of- 
fered to- them, frothing bat hunger, the most importu- 
nate, will prevail upon them to taste it. This circum- 
stance made me apprehensive that there might be some 
diAcuhy in reconciling my^ flock to the repast which t 
had now prepared for them. I did not perceive, how- 
ever, that the* aruffbcating scent of the oil was irt the* 
Iteast regarded by them, or that their sense of smelling 
gave the alarm to any other sense. 1 observed that two 
or three of the sheq), whether in consequence of the 
pnngeht' smcfl of the oil or not, I am trnable to say, oc^ 
easionfttty bl^ forci&fy throogh their liostrib: But, b/ 
whaftever thiy might have been occasioned^ it v^tii^ evir 
dently fromi irritation, not from disgust ; a« they com-- 
pleted their repast wftir eqnai expedition as before. Tftie 

proportion 
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proportion io which the oil of hartshoru wa^gireii was 
one to two hundred and twenty. 

Besides the above substances I gave antimony, in the 
form of emetic-tartar, in the proportion of one to two 
hundred and forty. This drug might certauily have 
been given in much greater proportion without any sen* 
sible effect upon the sheep, which, indeed, it was not 
intended to produce ; my object being merely to mix it 
with the sugar, so as to render the the sugar sufficiently 
emetic to prevent its being used for domestic purposes; 
and also to add to the difficulties of freeing it from the ex- 
traneous substances with which I should propose to adul- 
terate it to entitle the consumer to the drawback. 

Having now satisfied myself that of the substances 
recommended for. the purposes of rendering sugar unfit 
for common uses,, and of which I have had the trial, 
there was none which sheep would reject when mixed 
with sugar in such proportions, as in the opinion of 
chemists, would answer the end proposed ; I thought it 
might b^ satisfactory to the Board to know in what 
larger proportions some of the principal of them, name- 
ly, the oils, ipight be given, before the sheep would 
l^etray symptoms of disgust. Beginning in the same 
order as before, I first gave them Unseed-oil in the pro- 
portion pf one to eight, at the same time increasing the 
allowance of sugar to two ounces each per day. This 
allowance commenced on the nineteenth of September, 
Saturated as the sugar was with the linseed-oil, it ap- 
peared to be equally as palatable to the sheep as any 
thing which, had yet been administered. Train-oil and 
pilm^oil were thea given in succession, in the same pro- 
^pprtions, and with the same results. 

Having contini^ed^ this suberabund^tnt quantity of thf 

oils 
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t>ils for some days, I was particularly attentive in re« 
marking the effect it might have on the bowels, t did 
not, however, perceive tliat the state of the bowels varied 
from that in which they had been in for a fortnight be- 
fore, namely^ moderately relaxed ; which is usually the 
case when animals are in a thriving state. 

September the twenty-^fourth, the sheep were again 
weighed. The following table will shew their former 
weight, and what they have gained. 

August 27th. September 24th. Increase. 
No. 1 lOOlb.' 120lb. 20lb. 

2 95 120 25 

3 84 104 20 

4 94 114 20 

5 78 ^ 94 16 
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From this table it will appter tbat» in tiie splice of 
twenty-^igbt days the whole flock, upon the ai^erage, 
. increased upwards of ooe^fth of their origriaal ireigiit ; 
mud tb^t twp of tbeiii made, in the same space of tunSi 
the astooisbing improTement m their weight of upwards 
of one-fourth ! . 

The gentleman, who was so good as to pui^cbase the 
sheep for me, pn my asking him how long it would 
be, before bethought they would make themselres &t 
with grass only ; told me not before Christmas. Ano«> 
ther gentleman of equal experience was of opinion they 
would not be thoroughly fat before Candlemas. I do not 
mean to say that they are now as fat as these gentlemen 
would propose to make them ; but even, in their opinion, 
a considerable part of them are in a marketable state of 
flesh, and probably in that state of 6esh which would be 
nearly as profitable to the grazier as a fatter state, ob- 
tained at the expense of keeping them longer. 

From September the twenty-fourth, till October the 
twenty- second, I increased their allowance of food to s 
quart of bran per day, one pint of pease, and three 
Ounces of sugar, ringing changes at the same time with 
the different substances with which the sugar was de- 
based. This I did with a view to discover, if possible, 
the particular substance which they most relished ; but 
this was no easy task, as nothing seemed to come amiss 
iothera. Indeed, they were now so ea^er to be fed 
that, as soon as they perceived the servant who fed them 
make his appearance in the field, they immediately ran 
to the pens, and on their being excluded till the food 
was properly disposed of for them in the troughs, their 
impatience to be admitted was such, that several of them 
lepeatecUjr attempted to leap over the hurdles* . Were 

Jjlww- 
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jhe preference;, I sfipuid ^^y it i^nu tnq^-pijj wd yet I 
HOarc^y hio\y wjjy X rfi^ovild leaa to tUis QpiajoQ, ud1^» 
it ki^ that .^fter the trai9-9M Jt^^d l?P^ ipfuxed wit^i -tl|e 
fug^r for several sv^c^^s^ivje days tpge^er, ,oa its Ijeiqg 
^^cci^eqtally opiitted s^i ttie ^ug^r givea alone, (wbi^h 
bftppeix^dat tvo diflfereot ti^ie?) ,t;hes^eep w^re observed 
t9 fjeed'pn those ,par<4cnl^ 4ay? Wth 1|b?$ avidity, ^u4 |o 
l^^ve part of .ttie;r fi^d c^i^^io^ipg in ^he .t;rqug- s, Coi?- 
^eiviiig if, however, possible thiat this might have be^n 
99casiooed by some qther c;^^^ wjiich h?^ es^^ped luy 
pbservetiQp, I liad the trajn-qil int^pjtionaily omiiHg^, 
^fjjpr ao iuteryal pf a few day>^, a. third tip^e. Thpy^h 
tl^ercoppequenqes were not e^s^pfly the $fiwe as b^orp, 
thp^sbwp f^rtl^nly iM pftt .Kps^r .19 ^d^o gr^e4Hy 
as usual. Let us not, however, be surprised at tt^{f ; 
wl«it in iftoinp . CQffWpn jhftn tp .^ee thpli?, . whose ^ppe- 
titef are ^ccvstpmeci tp1ie jpwP?Tf5d, ti^rn with di§g\ipt 
froi^ t|he most delicipj^s vij^ds, if fipy p^^rticvil^ .iQgl^- 
4i^nf b33,b«ep l^t.put, .tbipwj^ti r^PP Jt?tH? tfeem ^y 
*^9,pqvally.«ab^bi^ou3 .^ l^i^for?; .^d to ^py ptfjer p»- 
Jatp, 9P,t yiti?!t^4 by ipd\*|gpwft ,?q»^y .?s garatefiil ? 
Wlyr ifHgbt npt anhw^ij?, tj^f^^fpr^, «hicb ^in a ^{at^ pf 
&ttiQg may be .considered a^ rP^P)P^^^:S|jljut|Qn3) b^v« 
their appetites in like manner influenced by tbejr .fp^d 
being perceptibly, deficient in any pf i^ ^cfcustomed fla- 
vours ? 

Whichever of tiie substances that I.))ave tried may be 
thought the properest to be •fpa4e use of, the expense 
of it will be trifling. According to AJr. Parker's state- 
ment, delivered into the copinutt^e pf ihe House of 
Cpfnmons^ (a very valuable sap/^, w^ich, in sevei^i in- 
8tanc€;s^ J have tf^p as^^y.cihfifl^icaj guji^p), iu; appefHTs 

yp^L. XVIII. — Second Series. P p that 
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that the necessary quantity of palm-oil, to adalterate 
one hundred n^eigbt of sugar, will be four pounds ; the 
' average expense of which, according to Mr. Parker^s 
statement, will be two shillings and sixpence ; of oil of 
hartshorn fifty-six drops, the expense one penny; 'of 
assafcetida twenty-eight grains, the expense fourpence. 
Having no data to go upon respecting the wholesale 
price of linseed-oil, or train-oil, I cannot speak to the 
expense of them with accuracy. They would,- I should 
auppose, be less expensive, particularly train-oil, than 
palm-oil. But as both these and palm-oik are known to 
be highly nutritive, they ought not to be considered as 
' enhancing the expense of the sugar more than half their 
price, as the other half may resfsonably be calculated for, 
in the benefit the cattle will receive by feeding upon 
' them. 

Instead, however, of employing any one of fhese ar- 
ticles singly, it would not be unadvisable to use a com- 
pontion of several of them together, which would be at- 
tended with no more expense than if a single article, 
(especially any of the dearer ones, were used by itself. 
As thus : instead of mixing, for example^s sake, four 
pounds of palm-oil with one hundred weight of sugar, 
suppose four pounds of the following mixture were sub** 
9tituted: 

Palm-oil, ,..,..•" lib. 

Train-oil lib. 

Urine ...«,..... 2lb. 

Emetic-tartar 2oz. 

Assafcetida ..; .,.•• 24 grains. 

Oil of hartshorn 28 drops. 

In this composition ^are comprised an animal, a veg^'' 
^ab)e| and an empyreumatic oil ; a substance containing 

^mo- 
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ammpnii^p^ and oth^r s&lUy ippetallic calx, and a resin* 
0U9 guqt ; the whole expense of; which . would not pro- 
bably exceed one • shillintg and eight-pence upon each, 
hundred w;eight. of sugar. In proportion as the chemi- 
cal prqce^ses for sepiarating ^ch of these ingredients 
from tl;ie sugar, and, bringing the sugar back to its ori-« 
ginal ^ta.t^y would by tl[iis inpreased mode of adiiltera* 
ti(^n be multiplied, so would also the difficulties and ex- 
pense.. This, as it would be an insuperable bar to the 
exertions Of chemical skill aqd ingenuity, however gre^t 
migh.( be the temptatiori in this instance to defraud the 
revi^nu|9|j would rem^oji^e pvery scrpple^ it is presumed, 
on the.part of Goveri>ipe^it, to the granting a dra.wback. 
Any attempt;, indee.d^^ tp .purify sugar thysi contaminated, 
might seexQ to be almost as idle as that of the philoso* 
pher in the Jsland of Laputa, who undertook, by means 
of. a ehemical operation, so to manage the digested. food 
as to resolve it into its constituent principles^ and reun 
der it fit to be received into the stomach a second tima 
It has been proposed, that the drawback upon sugar 
should be allowed to the farmer on his mixing with it 
some substance, which will render it unfit for common 
uses, in the presence of an excise officer. This would 
be attended with so much trouble and inconvenience to 
the farmer, as completely to deter him from making use 
of it altogether. The most practicable way of managing 
this business, as it appears to me, would be to have 
some one person, or company, and »o more, licensed 
to. sell deteriorated sugar in each mercantile city, or 
sea-port, where the raw sugars are immediately imported 
from the Westllndies : such person, or cpmpany, to be 
appointed by the sugar planters, consigning their sugars 
to such city, or sea^port ; or by their agents, or repre- 

P p 2 sentative. 
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•entative. Stifth persoti 6f ttittkpixtf hot to ttede di- 
rettly, rfolr Ittdlr^ctly, iA sng^i* of any other A6Scr^-> 
t5x)tt ; hor to citiy Otr ariiy distJllety of rfefifterSr : ^^^ ^ 
feceire into warehotises^ Or prOsses^x^ri, toy inrgirs, 
^Aont iioftice toeing first given te thepitopw dflScer, 
&<i. ih whose ptesence th^ detetiotated sobstarticie, of 
snbstatfcifes, 'shall be feix^d witliT tJ»e sugar to entitle 
flietn to thie dra\^ack. Ko ddteflofiated sugar to bfe 
sent Out without a perAit, Ad/fic. As it is not to be 
Supposed that h.imet9j residing at a distance, ^6tM 
send their Oi'defs lihm^diatdy t6 tliese warebouseV -re- 
tail dealei^s tfiigbc'be licenced ib all parts of the trbtintry. 
As it Would b« the inteWst of' ihei plantei^s^^ that sugar 
iSiotrld beeome isin artidle of cdt^iimptibti fcr inattle, th^ 
iJould not objebt to the givirig s^ciurity, If feutb ArtrnM 
tfe requited, for &e f&ith'ftfl discharge of the t^bUgatroni 
Vhich it might be thotrght riebessal^y to impose upon the 
agents t>r cotopafnies adting under theif apjpointmefit, 
and for the fuffilmefit of the condirions required 6ff theta. 

TO t% .CONCiiU^0£0 IN OUR tiJLXT. 



Obseroatkmsupim Lwniiwms Animals*, 
By 3. MAtARtNfeYy E^i 

From the Philosophical Transactions of the &oyal 
r Society of London. 

X HE property which certain, animals possess of emit- 
ting light is so curious and interesting that it has at- 
tracted the attention Of Naturalists in all ages. It i^ 
particularly ncfiiced by Aristotle and Pliny atnOngst the 
ancient^; and tb^ publkatloDS of the different leorti^d 

Societies 
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l^cfAtiefb m £tir6p6f cotitaiti niimefbusl ttoiefiidlis ispUn i!he 
stilbjfea. NotwiAstattdhig the dfegtee of^yegatd b(6stbw^* 
npbn the hUtdty of lutalffoti^ dtiimaVs, it 16 still iretf' 
iiApettkcti the power' of profluciftg ligbt appears m 
have't:ie%ti[ sLttribtrted* to ^everlil crosLtures Which do tidt. 
possess h; some species wfal^fa i^njoy it iti tiHi eim- 
netit decree hate been irtipeffectly described or entirely 
trtiobseiVed ; the orgfans whidb afford the Tight iH eertfthif 
anidtal^ have not been examined by dtsftecdon; nndf^' 
testly, the explanations that have been glten x>{ llM 
pbaenomena of animal li^t are unsatisfactory, Mid' M 

i sottre instances palpably erirOneons. l-"" 

As this subject forms ao iiitetti^h^ pM oTthe histoi^ 
(tf ot^nlzed bdngs^ I h«v6 f^v sdme yi^n av^iited my« 

. self of such opportunities as occurred for its itftestSgl^ 
tSon, Having communicated tke testrlt'bf *soihe? o^^ny 
ttteaWrhes to the Right Hcmourabte Sir' Jtiieph Banks, 
he iiittmediately ofivred me his assistance witli that }ibi6^ 
itXifejr which *o enrinently distingnishes him as a real 
liPlrer '6t cttietice^. I dtn indebted to him for an iiispee- 
tion of the valuable journal h6 T^ept during hri voyage 
ifriA Captain Cook ; for pertnission to copy the original 
drawings in his possession of those luminous animals 
discovered in both the voyages of -Cook ; and for some 
Mtes npofi ^e luminous appearance of the sea, that 
trfere presented to him by Captain HbrSburg, M^oiie ac- 
entacy ctf obscrvatibn is already knowri to thi^ learned 
Society. 

li^ th« following paper I stiall first ejcamitie the 
gtonnds on which the property of shewing light has 
Wn ascribed to certain attiimah that either do not pofe- 
sress it, or in Which its existence is questionable. I shall 
ttttt give t&k account of some luminous species, of which 

some 
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some have been inaccurately described^ and others quite 
unknown. I sball. endeavour to explain^ from my own 
observations, and the information communicated to, me 
by others, many of the circumstances attending the lu.« 
midous appearance of the sea. I shall then describe the 
organs employed for the production pi light in certain 
species; and, lastly, I shall review the opinions which 
have been entertained respecting the nature and origin 
of animal light, and. relate the experiments I have 
niade for the purpose of elucidating. this part of the 
subject 

The property of eniitting light has been reported ^ 
$o belong to several fishes, more particularly the madta- ^ 
rel, the moon-fish (tetraodon mola), the dorado, .mullet, 
sprat, &c. I 

Mr* Bsyou observed, during t;he migration of the 'do- 
rados, &G. that their bodies were covered with luminous 
points. These however proved, upon examination, to 
be mere spherical particles that adhered to the 3ur£au^e 
.of these fishes'; and, he adds, appeared to be precisely 
the same sort of points that illuminated the whole o( th^ 
sea at the time. They were therefore^ in all probability, 
the minute kind of medusa which I shall have occasion 
to. describe hereafter. 

Godeheu de Riville states, in a paper sent to the 
Academy of Sciences at Paris, that on opening tbe 
scomber pdamis while alive, he found in different parts 
or its body an oil which gave out much light: but it 
should be obse)rved, that Riville had a particular theory 
to support, for which this fact was very convenient, and 
that other parts of his memoir bear marks of inaccurac]|r* 
It may be added, that if the oil of fishes were usually 
luminous, which Rivflle supposed, it would be almost 

universally 
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uniyersally known, instead of resting on a tolitaxy 
observation. 

As far as I am able to determine from what I have 
seen, the faculty of exhibiting light during life does hot 
belong to the class of fishes. It appears probable, that 
some fishes may have acquired the character of beinig 
luminous from evoli^ing light soon after death. 

Some species of lepas, murex, and chama, and some 
star-fish, have been said to possess the power of 
-shining; and the assertion has been repeated by one 
writer after another, but without quoting any au- 
thority. 

Bi-ugueire upon one occasion saw, as he supposed^ 
common earth-worms in a luminous state; all the 
hedges were filled with them; he remarked that the 
light resided principally in the posterior part of the 
body*. 

Flaugergues pretended to have seen earth-worms lu- 
minous in three instances ; it was at each tinie in Octo- 
ber ; the body shone at every pai-t, but inost brilliantly 
at the genital organs f. 

Notwithstanding this concurrence of testimony, it is 
next to impossible that animals so frequently before our 
eyes as the common earth-worm should he endowed 
with so remarkable a property without every person 
having observed it. If they only enjoyed it during the 
season for copulation, still it could not have escaped 
notice, as these creatures are usual)y fouiid joined to- 
gether in the most frequented paths, and in garden^ 
walkii, 

* Journal d'Hittoire Natnrelle, tojne II. 
f Journal de Pfaytiiiue, l^meXVL 

In 
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, , .In differept Sjrgt^ms pf Natqral History th^ property 
of shining is attributed to the cancer pulex. The ^u- 
thoriUe^ for this opinion a,re JSabUtzl, apd Thule^ and 
J^pxn^xd. The fprijaer observed, upon one occasion, a 
cable that was dranrh up from the s^a exhibit light, 
which upou closer iQspection was perceived to he co- 
vered by tl^ese insets *. Thules and Bernard reported 
that the^ q^^t with a number of this species of capcer 
on the borders of a river '<entirely luminous f. I am 
nev^rth^le^ dispo^^d to ig[uestion the luxpipous property / 
of the canci^r pulex, as I hiive often had the anim^ in 
my possession, and never perceived it emit any light. 
. The account given by Linneus of the scolopepdra (' 
phof|)horea is so improbable and inconsistent diat one 
ought be led to doubt this insect's existence^ particq- 
lairlj as it does ppt appear to hjuve been ever seen^ ex- 
cept by Ekeberg, the Captaiii of an East Indiapiap, 
fivom whom .Linneus learnt it^ history. 

I ^ow prqceed tp the description of those luminous 
apims^ that have l^een discovered by the I(i^ht Honour- 
able Sir Joseph Banks, Captain Horsburg, and myself. 
. On the passage from Madeira t,o Rip de Janeiro, the 
sea wa^ observed by Sir Joseph Batiks to be uniisD^lly 
liimijious, flashing in many parts like lightping. He 
directed some of the water to be hauled up^ in which 
he discoyejced two kinds of aninip^ls ths^t opcasioQejl the 
phaenomenop ; the one, a cru$taceous insect, -whipb he 

Called the «attcifi«lgieas; the,Qther^ ?. jl»qr® §P?<5i^ ^^ 
medwsa, to ^which lie jgave tb© mme of pplhjc^«is. 

The cancer fulgens- bears some resemblance jto th^ 
common shrimp; it is hpwever considerably less; the 

• Hablitzl ap. Pall, o.ifbrd. Bcytr. 4, p. 896. 

i Joarnal de Ph jiiqne, tomt XX'Vni' • 
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legs are furnished with numerous setae. Tlie light o£ 
this animal, which is very brilliant, appears to issue 
from every part of the body. 

The medusa pellucens measures about six inches 
across the crown orumbella; this part is marked by a 
number of opake lines, that pass oflp from the center to 
the circumference. The edge bf the umbella is divided 
into lobules, which succeed each other, one large and 
two small ones' alteniately. From within the margin of 
the umbella there are suspended a number of long 
cord-shaped tentacula. The central part of the animal 
is opake, and furnished with four thick irregularly- 
shaped processes, which hang down in the midst of the 
tentacula. 

This zoophyte is the most splendid of the luminous 
inhabitants of the ocean. The flashes of light emitted 
during its contractions are so vivid as to affect the sight 
of the spectator. 

In the notes communicated to Sir Joseph Banks by 
Captain Horsburg he remarks that the luminous state of 
the sea between the Tropics is generally accompanied 
with the appearance of a great number of marine ani- 
mals of various kinds upon the surface of the water; to 
many of which he does not, however, attribute the 
property of shining. At other times, when the water 
which gave out light was examined it appeared only to 
contain small particles of a dusky straw colour, which 
dissolved with the slightest touch of the finger. He 
likewise observes, that in Bombay, during the hot 
weather of May and June, he has frequently seen the 
edges of the sea much illuminated by minute sparkling 
points. 

Vol. XVIII. — Secont> Series. Q q At 
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At^n-rise on April 12, 1798, in the Arabian Se9, 
he perceived several luminous spots in the water, which 
conceiving to be animals, he went in the boat and 
caught one. It proved to be an insect somewhat resem* 
bling in appearance the wood-louse, and was about oi^e 
third of an inch in length. When viewed with the mi- 
croscope it seemed to be formed by sections of a thin 
crustaceous substance. During the time that any fluid 
remained in the animal it shone brilliantly, like the 
fire-fly. 

In the month of June in the same year he picked up 
another luminous insect on a sandy beach, which was 
also covered with a thin shell, but it was a different 
shape, and a larger size than the auunal taken in th^ 
Arabian Sea. 

By comparing the above description with an elegant 
pen and ink drawing which was made by Captain Hors- 
burg, and accompanied his paper, I have no doubt that 
both these insects were monocuU; the first evidently 
belongs to the genus limulus of MuUer; I shall there- 
fore beg leave to distinguish it by the name of limulus 
noctilucus. 

My pursuits and the state of my health having fre- 
quently led me to the coast, I have had many opportu- 
nities of making observatidns upon the animals which 
illuminate our own seas. Of these I have discovered 
nree species: one of which is a beroe not hitherto de- 
scribed by authors ; another agrees so nearly with the, 
medusa hemispberica that I conceive it to be the same,, 
or at least a variety of that species; the third is a 
minute sp'ecies of medusa, which I believe to b^ 
the Luminous animal so frequently seen by navigators, 

although 
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although it has never been distinctly examined or 
described. 

I first met with these animals in tbei month of Octobei* 
1804, at Heme Bay^ a sm&tl watering-place upoii the 
Northern coist of Kent. Having observed the sea to be 
extremely luminous for severlil nights, I had a consider- 
able quantity of the water taken tip. When perfectly at 
rest, no light was emitted; but on the slightest agitation 
of the vessel in which the water was contained, a bril* 
liant scintillation was perceived, particularly towards the 
surface; and when the vessel was suddenly struck, a 
flash of light issued from the top of the water, in con- 
sequence of so many points shining at the same mo- 
ment. When any of thiese sparkling points were re- 
moved froni the water, they no longer yielded any light. 
They were so transparent that in the air they appeared 
like globules of water. They were more minute than the? 
head of the smallest pin. Upon the slightest touch they 
broke and vanished from the sight. Having strained a 
quantity of the luminous water, a great number of these 
transparent cwpuscles were obtained upon the cloth, 
and the waiter which had been strained did not after* 
wards exhibit the least light. I then put some sea-water 
that had been rendered particularly clear, by repeated 
titrations, into a large glass, and having floated in it a 
fine cloth, on which I had previously collected a num- 
ber of luminous points, several of them were liberated, 
and became distinctly visible in their natural element, 
by placing the glass before a piece df dark-coloured 
paper. They were observed to have a tendency to come 
to the surfiice of the water ; and after the glass was set 
by for some time, they were found congregated together, 

Q q 2 and 
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and when thus collected in a body they had a dusky 
straw colour, although individually they were s6 trans- 
parent as to be perfectly invisible, except under parti- 
cular circumstances. Their substance was indeed so 
extremely tender and delicate, that they did not become 
opaque in distilled vinegar or alcohol until immersed in 
these liquors for a considerable time. 

On examining these minute globules with the micro- 
scope, I found that they were not quite perfect spheres^ 
but had an irregular depression on one side, which wa^ 
formed of an opaque substance, that projected a little 
way inwards, producing such an appearance as would 
arise from tying the neck of a round bag, and turning it 
into the body. 

The motions of these creatures in the water were 
slow and graceful, and not accompanied by any visible 
contraction of their bodies. After death they always 
subsided to the bottom of the vessel. 

From the sparkling light afforded by this species I 
shall distinguish it by the name of medusa scintillans. 

The night following that on which I discovered the 
preceding, animal I caught the two other luminous spe- 
cies. One of these I shall call the beroe fulgens. 

This most elegant creature is of a colour changing be- 
tween purple, violet, and pale blue ; the body is trun- 
cated before, and pointed behind ; but the form is diffi- 
cult to assign, as it is varied by partial contractions^ at' 
the anin^al's ple^ure. I have represented the two ex- 
tremes of form, that I have seen this creature assume : 
t)ie first is somewhat that of a cucumber, which, as 
b^ng the one it takes when at rest, should perhaps be 
ppQsidered 99 its proper shape : the other resembles a 

pear, 
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pear^ and is the figare it. has in the most contracted 
state. The body is hollow, or forms internally an in- 
fundibular cavity, which has. a wide opening before^ 
and appears also to h^^ve a small aperture posteriorly, 
through, which it discharges its excrement. The pos- 
terior two-thirds of the body are ornamented with eight 
longitudinal ciliated ribs, the processes of which, are 
kept in ^uch a rapid rotatory motion, while the animal 
is swimming, that they appear like the continual passage 
of a fluid along, the ribs. The ciliated ribs have been 
described by Professor Mitchell, as arteries, in a lumi- 
nous beroe^ which I suspect was no other than the spe- 
cies 1 am now giving an account of . . 

When the beroe fulgiens swam gently near the surface 
of the water, its whole body becaqie occasionally illu*- 
minated in a slight degree ; during its contractions a 
stronger light issued fi'om the ribs ; and-when a sudden 
shock was communicated to the water, ia which several 
of these animals were placed, a vivid flash was thrown- 
out. If the body were broken, the frdgments continued' 
luminous for. some seconds, and being rubbed on the 
hand, left a light like that, of phosphorus: this how- 
ever, as well as every other mode of emitting light^ 
ceased after the death of the animal. 

The hemispherical species that I discovered had & 
very faint purple colour. The largest that I found mea- 
sured about three quarters of an inch in diameter. The 
margin of the umbella was; undivided, and surrounded 
internally by a row of pale brown spots, and numerous 
small twisted tentacula ; four opaque lines crossed ior 
an arched manner from the^ circumference, towards 
the centre of the animal : an opaque irregular-shaped 

process 
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pMceas bung down from the -middle of the umbeMa: 
when this pan was examined with a lens of high powers 
1 discovered that it was inclosed in a sheath in which it 
mored^ and that the extremity of the process was di- 
vided into four, tentacular covered with little cups of 
suckers, like those an the tentacula of the cuttle-fish. 
. This species of medusa bears a striking resemblance 
to the figures of the medusa hemispherical published by 
GroDoviusand Muller; indeed it differs as little from 
Vhese figures, as they do from each other. Its luminous , 
property^ however, was not observed by these -natu- 
ralists^ which is the more extraordinary, as Muller ex- 
amined it at night, and says it is so transparent, that it ^ 
. can only be seen with the light of a lamp. I^ it should 
be still considered as a distinct species, or as a variety 
of the bemispherica^ I would propose to call it the me- 
dusa lucida. 

: In this species, the central part and the spot round 
the margin, are commonly seen to shine on lifting the 
Animal out of the water into the air, presenting the ap- 
pearance of an illuminated wheel^ and when it is ex- 
posed to the usual percussion of th^ water, the transp^- 
iipnt parts of its body <ire al6ne luminous. 

In the month of September 1S05, I again visited 
Herne Bay, and frequently had opportunities of witrress- 
ing the luminous appearance of the sea. I caught many . 
of the beHkiispherical and minute species of medusa, but 
fiot cme of the beroe fulgeiis. I observed that these lu- 
imnous animals always retreated from the surface of tbe 
water, as soon as the moon rose. I found also, that ex- 
posmpp' to the day light took away their property of shin- 
ing, which was revived by placing them for some titiae 
in a 4ar}^ situation. 

In 
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In that season I bad two opportunities of seeing an 
extended illumination of the sea, produced by the abovc^ 
animals. The first night I saw this singular phenooie-* 
non was extremely dark J many of the medusa scintil-r 
lans and medusa hemispherica had been observed at 
low water, but on the return of the tide, they had sud- 
denly disappeared. On looking towards the sea,. I was 
astonished to perceive a flash of light of about six yards 
broad, extend from the shore, for apparently the dis- 
tance of a mile and a half along the surface of the water; 
The second time that I saw this sort of light proceed 
irom the sea, it did not take the ^ame form, but was 
* diffused over the surface of the waves next the shore, 
and was so strong, that I could' for the moment distinctly 
see my servant, who stood at a little distance from me i 
he also perceived it, and called out to me at the same 
instant. On both these occsisions the flash was visible 
for about four or five seconds, and although I vvatch€^d 
for it a considerable time, I did not see it repeated. 

A diffused luminous appearance of the sea, in some 
respects different from what I have seei^ has been de- 
scribed by several navigators. 

Godebeu de Riville saw the sea assume the appearance . 
of a plain of snow on the coast of Malabar *. 

Captain Horsburgb, in the notes he gave to Sir Joseph 
Banks, says, there is a peculiar phenomenon sometimes 
seen within a few degrees distance of the coast of Ma- 
labar, during the rainy monsoon, which he had an op- 
portunity of observing. At midnight the weather was 
cloudy, and the sea was particularly dark, when sud- 
denly it changed to a white flaming colour all around. 

* SCeiM. Straus, de I'^cad. des Se. Toni. 4. 

This 
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This bore no resemblance to the sparkling or glowing 
appearance he had observed on other occasions in seas 
neir the equator, but was a regular white colour, like 
milk, and did not continue more than ten minutes. A 
similar phenomenon, he says, is frequently sjeen in the 
Banda sea, and is very alarming to those who have never 
perceived or heard of such an appearance before. 

This singular phenomenon appears to be explained by 
some observations communicated to me by Mr. Langstaff^ 
a surgeon in the city, who formerly made several voyages, 
Jn going from New Holland to China, about half an 
hour after sunset, every person on board was astonished 
by a milky appearance of the sea: the ship seemed to < 
be surrounded by ice covered with snow. Some of the 
company supposed they were in soundings, and that 
coral bottom gave this curious reflection, but on sound- 
ing With 70 fathon^ of line -no bottom was met with. 
A bucket of water being hauled up, Mr. LangstaS* ex- 
amined it in the dark, and discovered a great number of 
globular bodies, each about th^ size of a pin's head, 
linked together.' The chains thus formed did npt ex- 
ceed three inches in length, and emitted a pale phos- 
phoric light. By introducing his hand into the water, 
Mr. Langstaff raided upon it several chains of the lu-^ 
minous globules, which were separated by opening the 
fingers, but readily re-united on being brought again 
into contact, like globules of quick-silver. The glo-^ 
bules,- he says, were so transparent, that they could not 
be perceived when the hand was taken into the light. 

This extraordinary appearance of the sea was visible 
for two nights. : As soon as the moon exerted her influ- 
ence, the sea changed to its natural dark colour, and 
i^xhibited distinct glittering points, as at other times. 

The 
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The phenomenon, he says, had never been witnessed 
before by any of the company on board, although some 
of the crew had been two or three times round the 
globe* 

I consider this account of Mr. LangstafF very in* 
teresting and important, as it proves that the diffused 
light of the sea is produced by an assemblage of minuti 
medusae on the surface of the water* 

In June 1 806, I found the sea at Margate more richly 
stored with- the small luminous medusse, than I have eve>t 
seen .id A bucket of the water being set by for some 
xime, the animals sought the surface, and kept up a 
continual sparkling, which must have been occasioned 
by the motions of individuals, as the water was perfectly 
at rest. A small quantity of the lumitious water was put 
into a glass jar, and bn standing some time, the med^sse 
collected at- the top of the jar, and formed a gelatinous 
mass, on^ inch and a half thick, and of a reddish or mud 
colour, leaving the water underneath perfectly clear. 

In order to ascertain if these animals would materially 
alter their size, or assume the figure of any other known 
species of medusa, I kept them alive for 25 days, by 
carefully changing the water in which they were placed; 
during which time, although they appeared as vigorous 
as when first taken, their form was not in the slightest 
degree altered, and their size but little increased. By 
this experiment I was confirmed in the opinion of their 
being a distinct species, as the young actiniae and me- 
dusae exhibit the form of the parent in a much shorter 
-period than the above* 

In September 1806, I took at Sandgate iaYiumber of 

the beroe fulgens, but no other species: they wfefe of 

various dimensions, from the full size down to that of the 
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medusa acintillans : they could however be clearly dis- 
tinguished from the latter species, by their figure. 

Since that time, I have frequently met with the me- 
dusa scintillans on different parts of the coast of Sussex, 
at Tenby, and at Milford haven. I have likewise seen 
this species in the bays of Dublin and Carlingford in 
Ireland. 

In the month of April, last year, I caught a number 
of the beroe fulgens in the sea at Hastings ; they were 
4f various size^, from about the half of an inch in 
length, to the bulk of the head of a large pin. I found 
many of them adhering together in the sea ; some of 
the larger sort were covered with small ones, which fell 
off vi^en the animals were handled, and by a person un* 
accustomed to observe these creatures, would have been 
taken for a phosphoric substance. On putting a num- 
ber of them into a glass, containing clear sea water, 
they still shewed a disposition to congregate upon the 
surface. 1 obsei'ved that when they adhered together, 
they shewed no contractile motion in any part of their 
body^ which explains the cause of the pale or white co- 
lour of the diffused light of the ocean. The flashes of 
light which I saw come from the sea at Heme bay, were 
probably produced by a sudden and general effort of the 
medusae to separate from each other, and descend in 
the water. 

The medusa scintillans almost constantly exists in the 
different branches of Milford haven that are called pills. 
I have sometimes found these animuls collected in such 
vast numbers in those situations, that they bore a con-* 
siderable proportion to the volume of the water in which 
they were contained : thus, from a gallon of sea water 
io a luminous state, J have strained above a pint of these 

medusa. 
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madudsD. I have found the sea und^r suie& GircumBtai}-' 
ces to yield me more support in swimming, and the 
water to taste more disagreeably than usual ; probably 
the difference of density, that has been remarked at 
different times in the water of the sea, may be referred 
.to this cause. < 

All my own observations lead ide to conclude, that the 
medusa scintillans, is the most frequent source; of the 
light of the sea around this country, and by comparing 
the accounts of others with each other, apd with what I 
have myself seen, I am persuaded that it is so likewise 
in other parts of the world. Many observers appear to 
have mistaken this species for the nereis hoctiluca; 
which was very natural, as they were prepossessed with 
the idea of the frequent e:xistence of the one, and had 
no knowledge of the other. Some navigators have ac- 
tually described this species of medusa, without being 
aware of its nature. Mr^ Bajon, during his voyage from' 
France to Cayenne, collected many lunainous points - in 
the sea, which he says, when examined by a lens, vfext 
found to be minute spheres. They disappeared in the 
air. Doctor Le Roy, in jailing from Naples to France, 
observed the sparkling appearance of the sea, which is 
usually produced by the medusa scintillans. By filter- 
ing the water, he separated luminous particles from it, 
which he preserved in spirits of wine : they were, he 
says, like the head of a pin, and did not at all resemble 
the nereis noctiluca, described by Vianelli; their co- 
lour approached a yellow brown, and their substance 
was extremely tender, and fragile* Notwithstanding 
this striking resemUanpe to the medusa scintillans, Le 
Boy, in consequence of a preconceived theory, did not 

R r 2 suppose 
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suppose what he saw, were animals, bat particles of an 
oily or bituminous nature*. 

The minute globules seen by Mr. Langstaif in the In* 
dian ocean, were I think, in all probability, the scin- 
tillating species of medusa ; and on my shewing him 
some of these animals I have preserved in spirits, he en- 
tertained the same opinion. 

Professor Mitchell, of New York, found the lumin- 
ous appe^ance on the coast of America, to be occa- 
-^oned by minute animals, that from his description, 
plainly belonged to this species of medusa, notwith- 
standing which, he supposed them to be a number of 
the nereis noctiluca f. 

The luminous animalcule discovered by Forster off 
the Cape of Good Hope, in his Voyage round the 
World, bears so strong a resen>blahce to the medusa 
scintillans^ that I am much disposed to believe them the 
same. He dei^cribes his animalcule as being a little ge- 
latinous globule, les^ than . the head of a pin ; transpa- 
rent, but a little brownish in its colour; and of so soft a 
texture that ic was d^troyed by the slightest touch. 
0n being highly magnified, he perceived on one side a 
depression, in which there was a tube that passed into 
the body, and communipated with four or five intestinal 
^acs. The pencil drawings he made on the spot, are in 
the possess;ion of Sir Joseph Bs^nks, by whose permis- 
sion, engravings frum them are subjoined to this paper. 
By comparing these with the represents^tions of the 
medusik scintillfiQs^ and some of this species rendered 

* Obferv. sur m lumiere fproduite j^ L*£aa 4c la idm-. Hem, 
Btrang. ttet Sc. 

t Phil. Mag, ToL X- P- ¥P. 

vtsiblf, 
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visible, by being a long time preserved in spirits, which 
I have laid before this learned Society, it will be found, 
that the only difference between Forster's animalcule, 
and the medusa scintillaus, is in the appearance of the 
opaque parts, shewn in the microscopic views. 

Many writers have ascribed the light of the sea to 
other causes than ludiinous animals. Martin supposed it 
to be occasioned by putrefaction ; Silberschlag believed 
it to be phosphoric; Professor J. Mayer conjectured 
that the surface of the sea imbibed light, which it after- 
wards discharged. Bajon and Gentil thought the light 
of the sea was electric, because it was excited by fric- 
tion. Forster conceived that it was sometimes electric, 
sometimes catised from piitref action, and at others by 
the presence of living animals. . Fougeroux de Bonda* 
roy believed that it came sometimes from electric fires, 
but more frequently from th§ putrefaction of marine 
animals and plants. * . 

I shall not trespass on ttTe time of the Society to refute 
the above speculations; their authors have left them 
unsupported by either arguments or experiments, and 
they are inconsistent with ail ascertained facts upon this 
subject. 

The remarkable property of emitting light during Ufe 
is only met with amongst animals of the four last classes 
of modern naturalists, viz. MoUusca, Insects, Worms^ 
^nd Zoophytes. 

Tb^ moUusca and worms contain each but a single 
luminous species; the pholas dactylus in the one, and 
the nereis noctibua in the other. 

Some species yield light, in the eight following ge- 
nera of iasect^ : ehter, kmpyris, fulgent, paususj sco- 

topendra^ 



Digitized by VjOOQ IC 



310 Oil Luminous AfdiHuds. 

laperidra^ cancer, lynccus*, and iimtUus. The luminous 
species of the genera lampyris and fulgora are more nu- 
merous than is generally supposed, if we may judge 
from the appearance df luminous organs^ to be seen in 
dried specimens. 

Amongst zoophytes we find that the genera medusa, 
beroef, and pennatula^ contain species which afford 
light. 

The only animals which appear to {>osse8s a distinct 
organization for the production of light are the lurni* 
nous species of lampyris^ elater, fulgora, and pausus. 

The light of the lampyrides is known to proceed from 
some of the last rings of the abdomen, which, when not 
illuminated, are of a pale yellow colour. Upon the in* 
temal surface of these rings there is spread a layer of a 
peculiar soft yellow substance, which has been compared 
to paste, but by examination with a lens I found it to 
be organized like the common interstitial substance of 
the insect's body, except that it is of a closer texture, 
and a paler yellow colour. This substance does not en* 
tirely cover the inner surface of the rings, being more 
or less defi(&ient along their edges, where it presents an 
irregular waving outlinjB. I have observed in the glow* 
worm that it is absorbed, and its place supplied by 
common interstitial substance,, after th^ season for 
giving light is past. 

* The animal discoyered by Riville off the coast of Malabar ia 
1754 is certainly a testaceous insect, and appears to belong to the 
genus lyncens of Muller. 

+ The luminous zoophyte for which Peron has lately instituted 
the new genuf pyrosema, appe^s to me to be a beroe, and only 
worthy of a sgeeific diitiacUoo. 

The 
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The segments of the abdomen, behind which this 
peculiar substance is situated, are thin and transparent^ 
in order to expose the internal illumination. 

The number of luminous rings varies in different spe- 
cies of lampyris, and, as it would seem, at different 
periods in the same individual. 

Besides the luminous substance above described, I 
discovered in the common glow-worm, on the inner side 
of the last abdominal ring, two bodies, which to the 
naked eye appear more minute than the head of the 
smallest pin. They are lodged in two slighx depressions, 
formed in the shell of the ring, which is at these points 
particularly transparenv On examining these bodies 
under tlie microscope I found that they were sacs con- 
taining a soft yellow substance, of a more close and ho- 
mogeneous texture than that which lines the inner sub- 
face of the rings. The membrane forming the sacs ap- 
peared to be of two layers, each of which is composed 
by a transparent silvery fibre, in the same manner as the 
internal membrane of the respiratory tubes of insects ; 
except that in this case the fibre passes in a spiral in- 
stead of 1^ circular direction. This membrane, although 
so delicately constructed, is so elastic as to preserve its 
form after the sac is ruptured and the contents dis-- * 

charged. 

The light that proceeds from these sacs is less under 
the controul of the insect than that of the luminous sub- 
stance spread on the rings : it is rardy ever entirely ex- 
tinguished in the season that the glow-worm gives light, 
even during the dayj and when all the other rings are 
dark, these sacs often shine brightly. 

TO BE CONCLUPBD JN OUR M£XT. 

Alcmotr 
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Memoir on the Means of ascertaining and comparing the 
Strength of Horses, By M. R£GNI£R. 

From the Annales de ChiMie. 

' With a Plate* 

W HEN I first began to make use of the apparatus* 
to ascertain and compare. the strength of horses, the in- 
strument called the dynanometer was attached to a fixed 
point; but experience has shewn that tife results are 
often irregular, either owing to the sudden pulls of the 
animal, or to the counter strokes which carry the needle 
on the dial to a higher degree than that which should 
shew the amount of the action of the horse. 

To remedy this inconvenience, I have resorted to 
the expedient of hooking the dynanometer to a rope 
fastened at each end upon a bow of ash wood,* Fig. 2, 
which is composed of six boards placed flatwise upon 
each other. These boards are fastened together by a 
screw pin throhgh the middle, and by bandages of cord 
at convenient distances, like the steel plates that form 
the springs of coaches. 

This large and strong bow is placed for support be- 
hind the trunk of a tree, or a post that is rounded and 
firmly fixed in the ground. 

One end of the dynanometer is hooked to thje rope 
ou the bow, and the other to the stretch-stafi* to which 
the horse draws. 

^t may be easily imagined that by causing the horse, 
whose strength we wish to ascertain, to advance, the bow 

*' M. Regnier i«the jnyentor of this iostruniept, tee Plate XV. 

¥rhich be calls a djoanometer, because it serves to asGertain and com- 
pare tbe relative strength of men, horses, and all beasts of burden. 
^ will 
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-biMdi atid the tmtinmetit will follow its elastic move- 
ments wfthout suffering any Counterblows; and, that 
i^ horse feeling the resistance of the obstacle that op- 
poses his actbn, will redouble his efforts to surmount it. 

Fig. 1. (Plate XV.) shews the disposition of the ap* 
paratus. 

A A, Fig. 2, is a plan of the bow composed of six 
boards of good ash, 13 millemetres in thickness, and 16 
centimetres wide, and narrowed towards the end. 

B, the hole intended to receive the screw-pin which 
'fastens the boards together. 

C, A profile view of the bow. 

D, the stump of a tree that sustains the bow. It is 
fastened to it by a cordage raised about a yard from the 
ground, that is, as high as the breast of the horse. 

£ £, die rope of the bow to which the dynanometre 
is hooked. 

Cf the dynanometer with a jointed link that is passed 
through the ring of the stretch-staff. 

H, the stretch-staff furnished with its traces, to which 
ibe faoirse is fastened. 

Obstrvaiumi.. 

On proceeding to the experiment, a low stool or 
bench covered with straw, should.be placed near the 
foot of the tvee^ that the instrument may not drag upon 
the ground, and tha^ k may naturally rest upon the 
cushion when the horse stops. 

The horse should also be made to set off gently with- 
out the whip, in order that the amount of the smipie 
muscular strength may be obtained, and nor tiiat which 
woold be produced by a sudden motion whicn might 
vary in proportion to the spa e passed over. The only 

V0L.XVJIL— S£COHi>Ssai£». Ss thing 
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thing to be considered here is the action of a hone 
striving to overcome the resistance of a body at rest 

Many carriers have assured me that a horse which acts 
upon the dyuanometer to the amount of forty myria* 
grammes, will draw 9 two-iyheeled cart, loaded with 
four thousand weight, and one that can raise it to fifty 
myriagrainn^es will draw five thousgind weight, not to a 
great distance, but for a quarter of a league on a paved 
horizontal road. Thus the relation th^t exists between 
the division of the dynanometer, and the wfeight that a 
horse can draw in a two-wheeled cart, merits attention, 
as it shews immediately what nireight any |iorse is capa- 
ble of drawing to a certain distance. By this means the 
strength of draught horses may be proved without dan- 
ger, and the most spirited i^re easy to be distinsui$be4 
from the others* 



Residt of Experiments made at the central I>ip6t of Ar*^ 
tilleryy October 10, 1807 : 1st. on four Horses intended 
to shew the military Equipages whjch had aU nearly th^ 
same Appearance^ and were of the Age prescribed by 
the Regulations, adly. On three Carriers* Ifprses/rm 
Paris. 

Number of Action exercised J^eaatenD, 

proofs. by tbe horse. 

'»• "-o^ { k:±zz II !!3:...,.. } '» -j*^- 

»<" {fc:::::: t! ::=::}" 

H -••••{t:::::::1^ ::::;::::::;: }3»i 

♦*-^'"- {J:;:::::::: 4: ::::;:::::::: }"i ; 

fixperimffifs 
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and comparing the Strength of Worses. ^15 
Experiments on the three Carriers^ Horses. 

i«. hone [J— ;;;3 "^'°f^\ J37myrii.gr. 

'-■••••••■•■" {iiiEi "£=. }" 

'^•-••••■••{^:::::::::::: It:::::;:::::: V^ 

Although the arc above described completely fulfils 
its object, I agree, with. several others, in thinking 
that it would be advantageous to give> more motion t5 
the action of the horse. • 

For this end I have contrived another method, which 
affords a gradually-encreasing resistance, and allows the. 
horse to go to the length of 60 feet. 

This method consists in employing eleven small 
sledges, which are fastened behind each other by cords 
2 metres (6 feet) long, and that are caught by hooks at 
each end of the sledges. 

The first of these sledges, which is hooked on to the 
dynanometre, (see Fig. 3,) carries a weight of 30 myria- 
grammes, the other ten carry only from 75 to 50 kilo- 
grammes. They are placed in a line very near to each 
other. 

Figs. 4 and 5 give different views of the sledges on a 
larger scale than those described in Fig. 3. 

Mariner of using the Apparatus. 

When the horse is attached to one end of the appara- 
tus, called the dynanometer, and the other end is hooked 
on to the first sledgel, the horse being put in motion, 
draws the first sledge six feet forward before its move* 
' ment affects the second, which in its turn draws the 
third to the same distance, and so on, successively, until 

S it a the. 
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the hone is arrested in his progress by the resistance of 
the accumulated weight. The index of the dynanome- 
ter indicates the degrees of strength he has exerted in 
drawing the number of sledges that he has been able to 
move. 

Although the sledges might be loaded with a given 
weighty yet the assistance of the * dynanometer is indis- 
pensible, because no land is exactly alike in all places ; 
and on the same road there* will be found many inequa- 
lities that will oppose various degrees of resistance, and 
the graduations of .the instrument indicate in an incon- 
testable manner, the exact degree of strength that die 
horse has employed. 

^ A rising road is preferable for these experiments, be- 
cause it renders less weight necessary, and the sledges 
are more easily returned to their places for die purpose 
of renewing the experiment 

It is essential to observe, that the horse should not be 
allowed to stop during the experiment^ as in resuoEung 
his pace, he would unavoidably cause a number of coun- 
ter-blows ; he should therefore be urged on till he can 
go no further. 

Thus are we enabled to prove the strengdi of beasts 
of draught in different ways, which have each their par- 
ticular advantage ; but the second appears to be pi^ 
ferable to the first, as it shews at the same time the de- 
gree of friction sustained on different ground, and ascer- 
tains the degree of resistance that the isledges oppose in 
transporting merchandize, &c. ' 

In employing the dynanometer, M. P€ron, a natu- 
ralist of^ distinguished merit, has been led to observe, 
that savage people have invariably less strength than the 
civilized ; and thus it is demonstrated, that the improver 

ment 
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menl of sociri order dio^a not inpair ow phjttcal )k>ww 
e»i as soipe pfer9ori3. baye ip^ined. It may not be oiw 
acceptable to insert in this place the resiik of ML P^ 
ron*a experiipaakUi on this subject^ that have been pnh- 
lished. 

Compartaioe Experiments on the Strength of Siwagesand 
Europeans. 

S^Tagci. , atreagtbofthehairfi. StvenfthorilMiloiM. 

J kilogrammes, Myriapmmmet, 

Of I>iemn$land..M....M».«...»M. 50 6 o 

Of New Holliuid •••••••^••« 51 8 ..m ••••#• .14. B 

Of Timor 58 7..... 16 2 

EwopeMii that were on the 
fpot» w bed prerkmtly 
ai9d|B t)i9 Ej^perimgnt 



An Account qf the improwmenis^ in M. Mxu^GOLFisa'a^ 
^ Hyirmdic Sam. 

With an Engravrng. 

From the Bibuotheqve PHisYCO-EcoNOBaQiUB. 

tVe haw given in the first vohime of this work a 
description and print of M. Mongolfier's hydraulic ram ; 
since which time this ingenious, man, to whom the 
pablic is indebted for the invention of a machine of so 
much utiUty, has not ceased his endeavours to improve^ 
and especially to render it, by the simplicity and firm- 
nesi^ of a&its parts, serviceable toagrictilturists and ma- 
nafiEK^tttreii*. He ha« coamiunicitled to us^ diese im» 

provements. 
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provemeiitSi and the eitgraving in tbe annexed plate 
sepresents the most important results of the researches 
and experiments of six years^ 

This plate exhibits a vertical section of the hydraulic 
ram, adapted to a small stream, the water of which is 
confined and retained at its greatest height by a bank of 
brick-work. 

A, Fig. 1, (Plate XIV.) the upper surface of the wa- 
ter on the bank. B, the bank. C, Fig. 2, an arched cell 
closed by a door. D D, section of the earth in which 
the apparatus is fixed. E, Fig. 1, an iron grating placed 
before the entrance of the body of the ram. F 6^ tbe^ 
entrance of the body of the ram, widening into a funnel, 
to facilitate the entrance of the water. This piece is 
fixed with cement into the solid brick-work. H H, Figs. 
1 and 2, parts of the upper and lower pipes which form 
the body of the ram ; the total length of thb conduit 
varies frokn fifty to a hundred feet, according to the. 
Jieight of the fall. The diameter is the same as at the 
mouth of the ram. I, Fig. 2, the head of the ram pro- 
perly speaking. This piece contains all the mechanism. 
K L| a pipe by which the water runs off. M M, stone; 
that support the pipes and the head of the ram. 

The ram is represented as broken because its whole 
length could not be given without diminishing the scale 
considerably. 

Particular J)es€r{ptim of the Head of the Ram* 

Uf fig. 2, a reservoir of air communicating with the 
head I by the opening that contains the ball or ascending 
valve c. b, frame of the ascending valve furnished with 
4^ields of leather at the bottom, o ^^^ ascending valve. 

or 
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or ball, d, a small shifting valve, opening the sixth of 
an inch within the head, e, a stop* valve or ball of hol- 
low metal, /j the large .orifice of the ram, by which 
the water escapes ; it is furnished with shields of leather. 
gf a sort of muzzle composed of six bars of metal to 
contain the ball ^, at a convenient distance from the 
orifice yi There is onie similar to it, but smaller at the 
ascending valve c. A, the ascending pipe joined to the 
reservoir of air by two staples and screws. This pipe 
may be extended two feet under the earth, if there are 
no obstacles to prevent it from conveying the water to 
the appointed place. It should be furnished with a small 
cock at the point A, by which it may be emptied in hard 
frosts and during repairs. 

The body of the ram F G H may be constructed of ' 
cast iron, hammered copper, or cast lead. The pipe of 
ascension h, of cast iron, hammered copper, cast and 
rolled lead, and even of wood for small heighths. , The 
heads must be composed either of cast iron or copper. 

For the bank A may be substituted a simple bank of 
e^rth supported by piles entwined with strong hurdles. 

A foot or two before the entrance of the body of the 
ram, should be placed a grating composed either of iron, 
popper^ wood, or lead, sufficiently close to prevent the 
admission of rushes, leaves, or any other foreign sub- 
stances. It must be at least five times as large as the 
surface of a section of the pipe, and must be frequently 
cleansed. . 

In comparing this machine with that described iii our 
first volume in 1802, we perceive the difference to be, 

1st. In the enlargement of the entrance to the body 
of the ram, which facilitates the adioAission of the water, 
^4 tbys augments the product of the machine. 

2d. In 
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S4. b fAmce^ the linall ftoji^i^ritkiai and asee(idhi]g 
fdrmi are mbsdcuted hollow batt»iof metal, vvhkh are 
ttuck Moi^ ample and firm, ana lets liable to he stopped 
by the caswJ uifeerveotioii of fofeigii aidtetanees, and are 
mottieasQjreplaoedi in caie of accident. Besides, af 
tfaey oppose iem resistance to die passage of the water, 
Ikejr.also angawnt theprodact 

3d. The addition of the small shifting Tfifare, irfiicb 
senres to introduce at each moinemeiit a'4^«iitity^ ur 
kite the head of the ram, from vffaence it is drhren bj 
the next morement into the reservoir a, whieh would be 
aoim filled with water, if the air, absorbed bj the con- 
tact of the water under a strong pressure, were notcon- 
tinually replaced by this means% 

4th. llie space between the frame of the aacendJing 
yakre^, and the anterior sides of the head of t&e ram, 
contains a volume of air which cannOt be forced into the 
reservcMr; but which at eaefa movement ia compressed 
by and receives the first effort of the moving water. 
Thus the afantting of «he balls or valves make less nois^ 
and all the operations take phice with so mnd^^ase tint 
4he macfatne is kss sfadcen and less fMsqnently eiH of 
lepair. 

Sth^ and ^tly, he has Mdeaa^om^ to dtltiinidi, as 
much as possible, the number of fiieces that eompose 
the apparatas, and die straws that ili« necessary ta 
ftaten them logmther. 
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Sptcijication of the Patent granted to Wiixum^Murdock, 
of So/io Fwmdrjfj in the Parish of Ilarbome, in the 
jC^mniy of Stafford , Engineer; for an trnproved Method 
or Process for boring and formir^ Pipes, Cylinders, 
ColuvinSy and circular Disks, out of solid Blocks and 
Slabs of ^ione, of any Kind or Description. 

Dated January 15, 1810. 
With a Plate. 

X O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
I. the said V/illiam Murdock do hereby describe and 
ascertain the nature of my said invention, and the mai;i- 
ner in which the same is to be performed, as follows ; 
that is to say : When I intend to form a pipe or hollow 
cylinder of stone, instead of boring, cutting out, or grind- 
ing to powder^he whole inside contents of the same, I 
cut^ grind, or saw out of it, in manner hereinafter de* 
scribed, a core or solid cylinder, whose outslide diame-' 
ter is about half an inch less than the inside diameter of 
Vol. XVIII.— Second Series. Tt the 
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the pipe. And in like manner, when I intend to form a 
column or solid cylinder, or a round plate of stone, in- 
stead of breaking ofF, cutting, or chizzeling away the 
superfluous parts of the stopei I form, by a similar me- 
thod, these superfluous parts of the stone into a hollow 
cylinder, tfie ct)r^ therfcdf being tJiei requiftet^ sdtid cy- 
linder. And if the stone is large enough to leave the 
outside parts of a proper thickness, they may be used as 
a pipe, and the cores cut out of the larger sorts of pipes 
I use as coluiatis^ ot^ by a-^farliher Dperatioii, form them 
into smaller pipes : so that in soifie cases I cut several 
Q«t of one another^ and thus save labour and stone* I 
perform these operations of perforating and rounding 
the 6^id pipes or columns as follows. 

first. . I fix the block of stone to be perforated or 
MHi^d^ uprigbt, ot in such a position that the bore or 
perforation, or intended column, may be nearly perpen- 
dicular to Ihe horizon) or if a disk or round plate is to 
be formed or cut out of a flat stone or slab, that the up- 
per surface maylieiiearly borizontsJ. 

Second. I fix in the centre of the intended pipe ot 
column a plug or step of wood or metal, (see Z, 
Pl9te.XyiO jiiaviog 4n its centre a bole, which shall fit 
tjie. pivot of the )a<erpendic\ilar axis or spindle A« uext 
iheiitkMiad. 

. 7%ird. % place in the said ste^ the pivot of the asis 
or spiiidie A,, considerably lopger than the pipeorcO'* 
konn tb be foraged, and of a size or thickness pnc^KH:- 
tioioed to the . work to be dooe. This rod or spindle I 
iliake square or triaag%vlar, or eyUndpicali with a groayje* 
or grooves in it, ^or of any other form on whbh sockets 
may slide ii[p and down without being able to turn ronvd 
upon it; but whatever fiQfty be the form of its section, 

I m Ae 
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I make it aniformly tbick^ «r of one liaeifblHsiivt tp 
end, as far as the tube 16 to slide upcm hi - 

Fourth. Upon the upper end 0^ tii^s axis iof spmdle'I 
fix a hollow sQcket B B, which fits tighfr upon the Bpin^ 
die. The middle part of the' imtsi^eof tfai> socket I 
mahe square) but it may be of. any other cottvenienit 
form to rece&ye a pulley CC^ ^or a maail tootbeit 
Mrheel or pjnion,) by which the axis or^jpindle may be 
turned round, but the upper and lower pasts qf ^be 
fiocket are Gyiiiwlrtcal, to serve as gudgeoiMS «t» wlli^k k 
turns rotmd in a fixed wooden, iron, or other fmme nf 
suitable materials^ such as D D, as shewn in . the aaid 
plate. ' Upon or near the lower end of t^e axis «r 
spindle, near to the stoine to be bored, I fix or axtooh a 
wheel or cross J J, with arms, and havingrahole in the 
centre, which the axis or spindie fits ; and the ciit;«inp* 
ference of this wheel or cross is xnad0 lik^ a hoop, two 
<)r three inches or more broad or deep. Itt di^xMUrr h 
a littlt^ less than that of the pipe intended to be bOf«d> 
or a ftitle more than that of the cylinder or core intend* 
ed to be formed, and fits to the inside of the tdbd L L, 
so as the latter may slide easily over it^ It is fixed fast 
to the spindle by a screw, pin, or key, so that it may 
be taken oflp at pleasure. This wheel or cro» J J, I eaU 
the fixed or lower wheel or cross. The upper part of 
'the axis or spindle is perforated longitudinally to O, a 
few inches below the socket, where the perfbradon 
comes out obliquely. 

Fifth. Upon this axis or spindle, aiid eoncentric with 
it, I place a boUow cylinder or thin tube L L, of xro% 
copper, or brass, or any other proper materia), its dia-r 
meter being nearly l^at of the pipe or cyUiider to be 
formed, and the length exceeding the length of tha 
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proposed pipe «^ cylinder by ubout two feet or more. 
This pipe is made^«s truly cylindrical as possible. In 
its lower edge is fixed, by means of tin solder, rivets, 
•crews, Or otherwise, a hoop or ring M M, of iron, cop- 
per, or othef proper material, so much thicker than the 
tube, that the groove it makes in the stone may free the 
tabe to which it is attached. This bo<^ or ring being 
intended to grind or cut away the stone by its lower 
edge, the said lower edge is left either smooth or 
ihay be cut or jagged like the saws used by stone cut* 
ters. I call this the saw ; its thickness may be varied ac- 
cdrding to the size of the tube^ so as to give the neces- 
sary strength and liberty for the tube to act, but the 
thinner the tube is made, preserving the necessary 
strength, the better. The tube is connected with the 
axis or spindle by means of a second wheel or cross K K, 
which I call the upper wheel or cross, which is fixed or 
attached by its circumference to the inside of the tube, 
having a hole in its centre which fits the axis or spindle, 
so as to slide up and down easily upon it, without being 
able to turn roun^d upon it, which, is prevented by the 
form of the axis, or spindle being square, triangular, or 
round, with a longitudinal groove or grooves, in which 
a feather or tongue can slide, or is of some other proper 
form, and that of the hole in this wheel or cross which 
fits it. The tube then can be slid up or down upon U^e 
axis or spindle, and is kept always concentric with it by 
reason of this wheel or cross, and. the lower wheel or 
cross. To one of the arms of this upper wheel or cross 
is fixed a small cord P P, or a chain, rod, or rack, whidi 
passes upwards through the perforation of the axis or 
spindle, and over a pulley Q, fixed at some convenient 
height above it; this I describe as the most simple, and, 
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from that pultey to a windlass R to which it 4s attached, 
the use of which is to raise or lower the tube upon the 
axis or spindle, as required, even while the latter ii^ in 
motion. On the upper end-of the tube I place weighu 
N N, proportion^ to the texture and hardness of the 
stone to be bored, which tend to press it downwards, 
and cause it to act upon and penetrate the stone. • 

Siith. The pulley or pinion C C is fixed upon the 
socket which receives the upper end of the axis or spin- 
dle; this I generally make about twice the diameter of 
the tube, or of the inside of the pipe to be bored ; but 
It may be made larger or less, according to circum* 
stances. When the apparatus is to be put in motion by 
men's force, I use generally a pulley (as shewn in the 
drawing). A rope £E iis wound round this pulley, the 
ends of which pass over two other puUies F F, fixed on^ 
on each side of the spindle, as represented in the draw- 
ing, and at some convenient distance from it. The ends 
of this rope then turn downwards, akid having handles 
GG fixed to them, are pulled alternately by a man at 
each end, so as to cause the spindle and pulley to make 
a reciprocating or alternate rotative motion on the axis 
of the spindle. 

Seventh. At some convenient distance bn one side I 
place a tub or cistern S, containing water, with its bot-^ 
tom as high as the pulley of the spindle. In the side 
of this cistern, near its bottom, I fix a cock T, by which 
a sufficient stream of water is discharged ipto a trough 
or conductor. Y, placed gently sloping, whose other end 
reaches near to the axis or spindle ; some sand being 
generally, froitat time to time, sprinkled into this orough 
or conduct6r,' is by the water washed or carried dov^n 
into the tube, and the, tube being set in motion, the 

water 
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HAler aad aand getting under the savir, which form its 
lower end, abrades or grinds away the stone, and forms 
acidrcfilar groove io it concentric with the axis of the 
Sfnadle, and^the tube being constantly pressed down- 
wards^ the groove becomes deeper, and the water accn- 
snsbfces in tlie inside of the tube until it can force its 
way under the saw^ and escape by the outer side of the 
groove. In its passage it carries the sand along with it, 
which continues the action of the saw upon the stone ; 
and when it has done its office it is earned a#ay by the 
w^er> in the form of mod or sludge, so that the actfdn 
ia coDtinued, without interruption, as long as the moiioa 
ef the tube, is mainuined. Should that, however, cease 
£p« any considerable time, the sand will set fa^ round 
tbe tube, and it will be found difficult to free it again ; 
tlMrefore, when any accident or circumstance causes an 
iajtenruption in the motion of the tube, it must be raised 
up by meanaof the small cord P P, which passes through 
the central perforation of the axis or spindle, and the 
windlass R^ to' whidi it is attached^ at which time the 
water'KH>ck may be stopped or not, as convenient ; but 
if stopped. the wister-cock must be again opened, wbea 
the motion is recommenced, and the timbet most be 
lowered till the saw reaches the bottom of the groove 
wh^e it was before, and the process is continued, from 
lifoie tO: time,. until the saw and tube have passed quite 
through the stone^ and tbe pipe, column, or disk, is 
forased as required. 

N4 B. By the means before described, the dead sand 
and slndge are renkyred as tfaey aiis formed, and the 
necessity there would othi^rwise be of lai^ng up ^ 
tube fmei time to time in order to take out the sand aad 
sl^ge by some other means is {iroided, and the aera- 
tion 
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tioh goes on mbhottt interruptioo. Tfa^e oiuntaioiiig tH* 
ways of A pillnr of water, during ttteopemtioii in the«ft« 
side of the tube, sufficient to force its way under the ioirer 
edge of: the tube and saw, and to cany the sand wkh it, 
(oirm^, Uierefore, an essential f»rinciple of «ny infiren* 
tion ; without tiaia the tube would require to be fre^ 
qneutly removed, and it would be almost impossible for 
the BMW to penetralie beyond a few feet in deptir in > anjr 
re«teouable time. When tl^ depth of ihe bone or length 
of the pipe to be fonned exceeds six or seven feet, I find 
it adrdiitagepus to nuuke a readier outlet for the water^ 
sand, aud sljftdga» by boring a boie or holes, of an inch 
dianaeter, more or less, in the sides of the pipe, at Mch 
depth as maybe found convenient; and when the pipe 
is finished I stqp up the said bole or holes. When the 
apparatus is to be put in motion by a wind or water miU^ 
by a steam-engiiie or horses, or by any other species of 
powec than that of men, instead of the pulley C C I fix 
upon the socket BB a small .toothed wheel or pinion 
which is ajcted upon by a reciprocating tootiiedl wheel 
belongiag to the xnill^ or by a reciprocating rack for aeo^ 
tor put in motion by the same ; or I retain the jpulley 
and oord, a^ if it were to be acted upon by 9)eo, -aod I 
affix a sufficient weight or weights, or a spring, in place 
of one of the bandies G, and cause the mill And il!S ma*. 
cbinc^ry feo ,pull die other end of the rope by means of a 
crank, or other eqaivaleiit contrivance* 

Sighlb. When the outside of ^ pipe is to be TOiindttd^ 
I begis the op^iation by employing fthe tube L L, and 
s»M^,[of sufficient diameter so as to lea^e the stone strong 
eiiQugh round the intended pipe, aud proceed with tbeia; 
as has beei;i before described, until they have gone 
down Jt^rongb tl)e whole d^tb of ihc stone^- leaaoag 

within 
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within them a cylinder, of a proper size, for the intended 
pipe. I then remove the tube and its appurtenances, 
and put in their place a smaller tube, &c. of a proper 
size for the bore of the pipe, and proceed as before de- 
scribed. And if the bore of the pipe admits, by means 
of a still smaller tube and saw, I continue the operation 
so asto form as many pipes a»the stone will admit. ' In 
some cases it is convenient to turn the tube and saw with 
a uniform rotative motion, always in one direction ; but 
in such cases, as they make slower progress in ddng 
the work, which is much accelerated by thp reciprocate 
ing or alternate motion I give them in general, and in 
these cases, where an uniform relative motion is used; 
it will be found advisable to fix a swivel in the small 
cord P P, as that represented at W, to prevent its over 
twisting, and this again requires the pulley Q to be 
placed higher up,^ so as to, give room to place the swi- 
vel between it and the pulley C C, to prevents its in- 
terfering with the swivel. 

And be it remembered, that ^ cylindrical saws have 
been invented many years ago, and applied to and used 
for the borinlg of wooden pipes, I do not now claim any 
exclusive right to the use of such saws as so applied, and 
claim under this Patent only the particular application 
and construction of them hereinbefore described, espe- 
cially the method of grinding the saw by means of the 
spindle passing through its axis, and the two crosses or 
wheels, one sliding upon the spindle and the other at- 
tached thereto, on which, the tube can slide up and 
down. The working of the saw by « reciprocating or al- 
ternate motion instead of a rotative oti^, and the me- 
thod of discharging the sand and sludge by a pillar of 
water^ and in certain cases through a hole or boles in 

the 
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the sidos of the pipe to be bored, all which I claim as 
new, and invented by me, as well as the general con- 
struction and manner of using the apparatus herein de* 
scribed, which I have set forth particularly, in order^ 
that my invention, and the mariner of using and apply-, 
ing the same, may be completely disclosed and under- 
stood so as to be put in practice by others when my 
patent expires. - - -- -.: 

Reference to the Drawing; (Plate XVI.) 

A A the axis or spindle. B B. th^ .hollow socket, 

fitted to its upper end. C C the ^ pulley round 

which the rope that turns it goes. D D the frame in 

which the pulley tulrns. E fi the rope * or cord which 

turns the pulley and spindle. F F two .pulUe^ X)ver 

wbicb the rope passes. GG two handles fixed to 

the ends bf the rope E E, by which thie en^s of it are, 

pulled alternately. J J the lower wheel or cross, which 

is fitted or attached to the axis or spindle, and slides 

freely within the cylindrical tube. KK the upper wheel 

or cross, the rim of which is fixed or attached to the in* 

Side of the tube, and the centre hole of which is fitted - 

to the spindle, on which it slides freely up and down, . 

biit cannot turn round upon it ; but when the spindle 

turns round it causes this wheel or cross and tube to 

turn also. L L the cylindrical tube. M M section of 

the saw affixed to it. N N- weights to load the tube, and 

' •■ f"i . ' ' ' 
cause the saw to act upon and penetrate the stone by 

the action' of the water and sand* O the aperture of the 

perforation of the spindle. P P the small cord which 

raises the tube when required. Q a pulley over which 

it passes. R a windlass to which one end is attached. 

S a cistern or tub containing water. T the discharging 

Vol. XVIII,— Second Series. U u «ock. 
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cock. Y th^ 9i^d trough or conductor. W a swivel^ to. 
be inserted in the cord P, when the tube and s^indl^ 
are turned in one direction ; and in this case the pulley 
Q ift. to be placed higher up. Z a. plug, or step of 
trood, or metal, for the pivot of the ascin of the spindle 
to morve on : this, is fixed in the tton/e to be bored. 

In witness whereof, S^c. 



Specifioa(m^ of the PaiaU granted^ to. '.^am^ PAa^f r, of 
Northjleety in the County of Kent, Gentleman; for a 
'^'Cement or Terras to be used in aquatic and iUher 
' 'Buildings; and Stucco-work. 

D.8itefi> JAwe; as, n^du — T^,ap expired 

X O al)^ to whom tbes^ presents shall coiqe,^ &tC.. 
Now KNOW YE, tl\at in. compliance with the said pn^SD^ 
t the said James Parker, in pursuance of,, i^nd <;p«)i- 
pliance, with, the said proviso in the said recited letters 
pjatent contained^ do, by this present instrument,, dec^r(^ 
that the principle and nature oC the wd inveuMon^ 4n4. 
the manner in which the same is tp be perforijo^,. is 
diescribed and ai>certained as. folWvs ;. that, is to say : 
The prinoipfe a|id nature of the. said inven^iqnvqonsi^ts 
in reducing to powder c^ertain stones or argillaceous pro- 
ductions,' ca)le^. nodujes of clay, and u^ing that powder 
vifith wafer^ so as to fotai a mortar or cement strpngei; 
ahi^' harder than any mortar or cemeiit now prepan^ by 
artificiar means. I dp not i^nQw of any precise general, 
term for tb?S0 nodules of. qlay, hut I mea|i by them cer- 
tain, stones ' of clay, or coJM^retions of day,^ containing^ 
veins of calcareous matter, ha^ng frequently, but not 
always^ wa^er in ttie centre i the cavity, of which, is co^ 
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t^r^d ^ifU sihiail ^brystats of the abore calcareous mat* 
ter,' to4 di(& nddules agreeing very nearly in colour with 
&e 1>ed of tl&y !n or nekr w^icli tbey are found, ^ese 
Aodules^ oh being burnt witli a heat stronger than that 
ti^ed for burning time, generally assume a brown ap-* 
t>eatanc'e, lind are a Ikllie softened ; and when so burnt 
. and sbftened 1)ecome warm (b«t do not slack) by having 
Water thrown upon thefn, and on l>eii)g reduced to pow7 
der, after burning .atid being mixed with (v^ter, just 
sufficient to make into a^paste, became indurated in 
Water in the space of an hour, or thereal^outs. Ar\y ar- 
gillaceous stone, then corresponding with this descrip- 
tion, whether known by the name of nodules of clay, or 
any ^tiier f»me^ » tlie soft aTkd i4nd only that I m^ith 
to appraprifite to my own ute ih the formatioii of utf 
cement. The manner in whir^h I prepare and f:mp]H>se 
this cement is. as follows ; vii. Tiie stoae^ oi^ ^J>v or 
nodule? of clay, «re 4tst i)rok^n into SHiall fragmMts ; . 
tb^n burnt in a kiln pr furnace^ (aji Jime is comjatMHily 
burp^J wUh a heat nearly, sufKcient to vitril^ tbem; 
then ^educed to a powder by any meehantcal or other 
operation, aud the {K)wder so obt^iiied 4s the haus of the 
cement. To compose the cement in the best and most 
advantageous manher, I take two tneasures of water and 
five measures of the powder thus described ; then I add ■ 
dtt powder to the water or the wdter to tihd powder^ 
Mifiitig cii^6 tb stir atid beat them dutitig t)ie wl^ote \xtAt 
OJF intetcrii^ttit^. Tlie cehtent is then ma^ls, and Wia 
Mf"^ o\ sAii become indurated, iti teti or twenty mitiut^i 
aAer the operation has cea^bd, tsidier in or out bjf water. 
But nUhtmgh 1 hate described wh^t \ think th^ besi pro^^ 
. fyettiohsrfor the compositloti of the cement, it is eicpressijr 
tb ^ iinderstd<i^ th^t ttm^e, and all other pix)ponio^^^^^ 
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are to be included within the meaning and purpose of 
tins specification, bat that no other proportion will pro* 
cluce so strong a cement in so short a time as thbs^ I 
have heire pointecl out. And also, that I occasionally 
burn and grind and mix the powd<^r before described 
witk lime and other stones, c(ay, sand, or calcined 
earths, ip such proportions as may be necessary and 
useful for the purposes for which the cement is intended 
to be applied/ always observing that the less water 
is used the better, and the sooner the mortar or cement 
is used after being made, the stronger and the more 
durable it will be. 

In witness whereof, &c. 



Specification of the Patent granted to' Peter Stuart, late 
of FleeUstreety in the City cf London^ Printer ; for a 
Method if engraving and printing Maps of Countries^ 
Charts f or other Plans or Desigm, Music, Mathema- 

* tical Diagrams or Figures, on Wood, Metal, or any 
other Substance, so that they may be thrown off in a 
common Printing Press or Presses, either for Books, 
Newspapers, or any other printed Paper whatever. 

Dated February 26, 1810. 

A. Q all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
I the said Peter Stuart do hereby declare that my said 
invention is particularly described and ascertainedl^in 
manner following ; that is to say : * 

My new metho4 or invention is for the purpose of 
combining, in mapy instances hereafter specified, the 
a;rts of engraving and letter-press prihctng, so as to pro^ 
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iiuce at Once ^be di^ptlch and economy .of the; latlnefg 
with the efiect and general utility .t>f dbe fojraier. - 
; Hy new oiietbpd of printing matpsy cbarts-^-geogia.- 
ptiioal, astronomical .diagraiBs^ or. matheoiati^ figurai 
": — masic— drawing, boo^s to teacb outlines*f-accbitec- 
tural g^m^ft inlana^ plans, or. surveys of estates— rtiseei^ 
qr tables of. pedigree -r&uatomical figure^} figuces i^ 
representations:. of the buman body< — or, in short, dnj 
figure or figures .perforimd in mymami^r, about tolne 
descirib.ed qr specified — for. books, magaaines, jiewsr 
papei*s, or any other periodical pubUcfttion^ or .for ^ny 
printed paper whatever — 'Consists, in the J{r^ place, in 
reversing the ordinary orcop^mon way of printing or 
represeiuing such figure pr figiires^ that i& to say, whene 
the usual mode of .printing or engraving the figures now 
describe has hitherto been by. a black . upon a whit^ 
ground or surface, my new methpdis by producing, this 
contrary effect, viz^ by a white. upon a black ground or 
suriace. Again — in order that I may be fiilly under*- 
stood-— as the usual w^y of printing or representing in 
mi^ps, for instance, tbe rivers, towns, fortifications^ 
letters, or words, &c. &c« has been b^ black upon whiter 
py new method is by. producing a contrary effect, hj 
leaving the tints, lines, or figures Eluded to, white in^ 
^tead of black ; so that where in the common way tbe 
paper is covered with black or coloured ink, vciy new 
method is to leave it uncovered; and. where in the com* 
mon way it is uncovered, by my method it is left co- 
vered. Farther — in ord^r that I may be so understood 
as that any person conversant, in the arts of printing ;and 
engraving may perfectly compi^eh^nfi my .meaning — tsxj 
new method, instead of producing d^rk figures on « 
Ugbt ground, is by producing light figures on a <3Mt 
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» Hf tHj De#'M«tbod> in )the \f^ct»i< pkee^ is by the ^sual 
mmf of repPMftntiwg all fig^es, Ihat iS) by tbe bkck tinti 
wiineA^ or bliuAt figares as now t»fxmonly rep^esenteti 
on n trhit^ gix)uttd or surface, er by ^ adop^km «$f 
toy otber ttA^ured grOtthd or wrface^— %aking caiHe 
UlU^y^ to produce the aclvttiftageous 'comWhatiom of tbe 
two ai%8 ^F eiigmvitig arid k;tter^press priating, tbatis 
to sa;f, the dispatch and 'economy of the lalter ^tk the 
effect and getietal 'oftility vf- the former -^a eombhiation 
hitherto wivbed for iii vai n^ and from which, it may be 
MkvKMM, v^ry essential reHUltB wiU arise troth to the 
aitists aLfid Ifo tredfera in the arts, aiid, in fact, to the 
fittbUe, that will no doubt be actiiated by interest to ^- 
eourage a new inrention which may a^RMxl an ejttrttordi^ 
t/tLty gratification by a speedier moitt of inteiligi&ACii 
through a cheaper mediiUn. 

Having tfeu* expressed Myself fuWy on this part of the 
ia^^t, I shall now proceed to descrlbeorexplaininy mode 
ad e&ecuting or prod^ickig the effects alt^ady specified : 
The ongramgs of the figwesms^ be cut or stamped^ 
or otherwise indented, on plMes of bnas, cidpper, tin^ 
p€fi/i^r, type-meial, or any aiixture of tnelais, wood^ 
or any other subc^ta/nce on which engravings <mki be 
Ihttde; and, (io some instances), for %be better adapts- 
ing 4h^ ground or mi^atk of the ptaie, or for the betted 
M^dering the groand or surface fit ift all its panss Ifof the 
ptop^ ft^ceptioH and -a^iesicm ef that Mod of ink ased 
t^ l^er-pness printers, so as to produce a bloar atid an 
tf^fvai jaNkyweaAod oa all jn* parts at<>nco-^aa iiii/«ntion 
•tf m^isttic pttttos hidiefto, I vorily briie^^, utiM^ 
iiiilipted, or ait teast tkitttabned-^I iMimie^^^ orttti^ 

to 
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u^ be cut, njis^Wit ^ ma^&i% 9r 4f»wii7 ac^W^* thit 
grotwd or surfeuce of the oBietAm^ pis^tes, or Qfcb^r ^«|b;> 
(taiiQfB.; q^ I CQrro<;ije it with aquafoirlisi niuio!, ^r* Q<tb^ 
^id, $a as to prodnc^ a 8affi<;ifiRt d^greef of row f)wi€f W < 
&r tl^i adhesion of thA^iSM^^icttlat iak iw>ir4Wi9ntjip9^]^ 
ij^vi^ ttic fi|r|ireaor aubji^ct^f ttict pl«te ok pkiH)^ Qt 
^ogravingy imtQiftqhed by ^ucb doAs. or Jiiws. X' wifAi 
aJsa pa^ci^larij^ to obsorve,, tb^t it j^< ab^jj^ilMieljr iHl^Mth 
sacy tbe lifiesk cut, $taai{^4 oir &iigrai«^d», abquM b<» w 
cl^pa&inoasible, o^ a^ deep as tbe ultimate f^pMHioit 
qf tbie presa way req^ue,-<^aL Biode; vbQiieycea9«f y vv ditfr 
comonpn wsQf of copper-pI^tQ engraving:;, a^d) Ihat tbife 
pi^rt of th^ surface wbicb '^ npt engvaved ufK>9^ tnsAeJMl 
of beidg made as smooth asr possible) as it^^opper-ptima 
Qi>g^vii\g^, ought to be oiade^ (iu spoiil iwtasi?os)^%% 
before spciciJ&ed, suffiqie^tiy rougby ei^hier' bfyf m^^timmitk 
or cbemical me^ns so as to make tbe iuk aipplied by Ihfl^ 
letter-press printer's b^m adhere, io, at w^y neai^ty eqiial, 
or in i^uch quamity or pnoportioi> as^i^ wanted ^ wt^ 
t^iided.-r-.Tbe l^t pr^p^Atory piK)fiie6^. Gif t^ pllite for 
tbe JLetl^-piressy pceyiously to- iAs b^ng pflkj^oi aa.d»^. 
Aqribed» is, by filing, it qo 9i woQden 4|k>Qk.; or by. gfoom 
iiig it^Qn ^ braa^ or other sietalUc slw^dacd;: ovbgrftauf^ 
it . on aj cb^ or eaftheo! sudbstaiAC^ (^ cement^*— 'Inking^ 
^pecital cafe that the who^ bcnly thustfoniMdtefaalkiibt 
be higheir or lowev than* tb^t types cenimonly used at tbe 
l^tl;er-|pr^ss ; and also totkipg spemair care>. thab it be 
^Gula^d ia every d^fpree to be euihudiiedf ja it m^nt 
with, the letter-p^?e^a^ IMriaterV fomnt ob tjrpes^ soi a3> to. 
pi^ciduce) by the v«ry sa4ii^ operation /of tbe lottKhfOK^ 
the impression of both the p^^tte-' andt tlie*types. at) oBe 
and the same time, or by one.aod |dbe sane pttkk of the 
letter-press printer^ and on the very same sheet or piece 

of 
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itf paper.— Or thfe plate or plates thus prepared, day,' 
if on piardcttlar occasions deeincKl -ttiofe expedient, be 
wwked off alone at the letter-press, ste as to produce the 
intended effect of etigravin«^ with the facility and dis^- 
fatch of multiplying copies wgreedbly to the nature or 
principle of operation peculiar to "the letter-pre^s. I 
wish also t6 be eletnrly understood, that the plate or' 
pktes for maps, charts, mtisic, or other figures idre^y 
Bientibned, may be prepared^ hj engraving, indenting, 
or stamping, on 'a flat surface of wood, of metal,' or 
ether material or substance, so as to form H Hi^tnx or 
mould from which I ckst or form (he reitcrse, in the 
manner of a seal or die, that; is "to say, the hollows, or 
amiK lineS| dots, letters or figures of the former, be* 
eome the protuberances or raised lines, dots, &c. of the 
latter, by which I print by the common process of the 
iQtter-press printer. 

. Tbus by the meains now described or specified, I com- 
bine, or unite, for maps, charts, music, anatomical figures, 
or any figured or representations of tbe human body, or 
for all or any of the dther figures already mentioned, 
performed in my manner, the se[iar^te arts of 'thie cop- 
per-^pkte engraver and the letter-press printer, by en* 
graving as engravers usually do, and by printing as 
printers usually do*^ thereby rendering, by the appli-^ 
cation of these united arts * in the printing c^ books, 
magazines, newspapers, periodical publications (which 
require dispatch), a very great sa^ng or abridgment of 
time, Idboiir, and expense, in the exercise of both arts, 
apd consequently a very gredt convenience and advan^ 
tage to the public at large/* 

. In witness whereof, &c. 

J Detail 
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A tkUil of JEjtpeHmehtsfo ascertain the daUif tmnUty of 

Bnmn Musc&oado Su^ttr necessary iof&tteH Sheep ; til 

' shea its Effects and Fnlue when so applied ; and to de^ 

' fHmstrate what SUbstanee &r SuBsiances; sUfficiMtli/ 

' eheapj fntght" be Hnixed with it, so as^to pr&i/ent its Ap- • 

pUcattofb to comm&ft Wses^ and yet render it not tmpd^ 

hfabte nor pemimiis to' Jnifkais 'olhicAfeei upon it 

By the Bev. 2)r, Caktwrigpt. 
. : . (GonelMde*i fif<»m Pag^ 3M,) 

XxAVING, as i apprehend;^ brought thisr part of' my 
Experiment to a satisfactory conclusion, 1 shall jiist ob- 
serve, that in aD the di^erent trials with the deteriorated 
substances which have been here enumerated, it was an 
act rather of epicurism than of hunger, in the sheep to 
feed upon the sugs^ in which these substances were 
mixed'; for the sheep^ during the early period of my 
experiments, I^ in a very good pasture, a'ud were not 
folded, lior were they kept fasting longer than abput a 
couple 6f hoursf before tteir artificial food was given tp 
them. This short iritetval of abstinence I thought itidis- 
pen^Uy neCes^aryy <itt^ it a^eared to nie> not iaBprbba* 
BUthat, if tfa«k artifii(«tal f^o^df were gii<^ ta them tm* 
Aidtliat^!^ ow theii^ b%itigj t^ken into the fold, they 
migf^t. tiaye rejected^ or have been indiflferent to it from 
zui^r^ repk^oni;?m4 .<?Qnse<i^ently v^ify unwtifrfactory^ 
i£-]*eti' estfobacHii^. eoootuaioas iaight halvie U^enl dratrn^ 
Itoltf'ji i^iriMMsfitnce >6 iii^airded^ and a trial so im- 
ferffect. ' ' 

l^rom what opportunity I have had of observing, sugar 
a«efnai>Q b^ so jf^Lxti^sakj gr%x^^ nol only to sheep, 
hM tdf dtanesticated splimals dF evevy d«f&criptK>fr, Ab^ 

▼^. XVIIL— S£COKD Series. X x I should 
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I should doubt whether any thing, how nauseous so ever 
4t mi|rht be, if ^iyenin moderatipii, would make then 
abstain from il, or at least from being soon reconciled 
to its adulteratipn *. Indeed, tbe rank smell and fla- 
vour of coarse ))luscoirado sugar^^such as that which I 
made use of, are of so predominating a nature as effec- 
tually to dbguise the scnaU ami flavour of most other 
Substances which might, ia small quantities^ be mixed 
with it 

It will be noticed, that I have made no experiments 
with salt. Indeed, I considered any experiments that 
could be made with a substaace universally kuowif tb 
be grateful and salubrious to cattle of every description, 
as perfectly unnecessary, I had, Jiowever, another rea- 
son for not .giving it a txial, which was this r'salt, with- 
out some odier addition, would not render sugar unfit 
for a very important process in domestic economy^ thail 
of curing meat And here I may be permitted to ob- 
serve, though the observation is certainly foreign to the 
subject under consideration, any. farther than as it .re* 
spects the interests of the' West India pldnters^ that a 
copious use of sugar, eilh.er wholly f or in part, .in cur-. 

* It may be satiifactory to the Boand of Agrf culture to be ifr<' 
formedy that every one of the eonlamitiatiag pabttaqees which I 
have made trial of with my theep) has b^n given, with equal sac*. 
cess, to a hone. The only lubstanc^ at which the animal hesitated 
was assafoetida, and that only the ^rst time it was administered. 
Both sheep and horses are known to be iddicate-fbeding^ iinimals» 
compared with cattle. What sheep and horses will eat it la not to^ be 
stipposedy therefore, that cattle will rejfsct . The horse's allowance 
was two pounds of sugar in a bushel of bran per week, which main-, 
tained it, as neariy as I could calculate» in the same .condition as 
half a peck of oats per day. ' ' ' 

r. t To preserve Aieat wholly by the means of a saeehMne sub-' 
stance if not a modem discovery. AfidBSy' who wrote de* Arte 

tojaiBiria 
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ing ship's provisions, would render them more palatable 
and more wholesome, and would no doubt operate most 
powerfully as a preservative agaiirist the sea- scurvy. For 
8 purpose like this, a remission of the duty would be an 
act not only of humanity, but of sound and liberal po- 
Ircy ; for though there would certainly be a considerable 
defalcation (supposing this suggestion to be acted upon) 
from the duty on salt, in a proportionate ratio to the" 
quantity of sugar which might be substituted in its place ; 
yet this, surely, would be a consideration which, it is 
presumed, would not be suffered to come in competi*^ 
tion with the reasonable gratification and health of 9uch 
a valuable class of men a^ the British sailors, the great 
pilhtrs of our national prosperity, which they equally 
sustain, whether employed in the rOyal navy for the na« 
tion^s defence, or on board of' merchant-men for the 
e:stension of its commerce. Oil of vitriol has been men^ 
tioned as a substance which would render sugar unfit for 
domestic purposes. Conceiving this to be a mistake, I 

Coquinaria in the time of Trajan, in giving; directions how- to keep 
neat freih ifor any length of time without tolt, expretil j says, 
camei rec&ntes quales voluerU melle ieggntur^ sed vas pendeai etf 
fiMfMto V4lueri$j u^ere, ^€, fVit pend/iat I suspect to be a false 
reading, t£ht>ugh his German commentiitor, Humelhergtus, or Hum*' 
burgias, (quoting fr^m me|mory I am. not quite certain of the n^me) 
seems to think not. I have no doubt, however, that any other, 
Ilumburgiiis (our celebrated Apician high priest of luxury, for' in- 
stanbe^ in the Strand) wjll agree with me that we ought to read, in- 
stead of- vas pendeai^ in vase pendeht; that is, let the meat be sus- 
pended,^ not lie, in the vfsssel, and for this obvious reason: if the 
meat were not suspended, certain parts of it must of necessity come 
ih contact with the bottom of tb6 Vessel, and probably with the 
sides' of it, i^ which case the honey (which we are to presume must 
he flnid when first used)- woufd from those parts of course be ex- 
du^, aadthemoaty .wJ)«r(Bv#r it. touched the vessel,' be liable to 
putrefy, 

' ^ Xx 2 did 
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did not try it The vinegt^r^merchant best knowsr wbe-* 
^er o>l of vitriol, being mixed with sugar, would prevent 
bind from using it in his maniifiictoiy^i 

There ^are several ot^er substaiicesy I underst^id, 
which, mixed with sugar^ will render it un^t for comoion 
purposes^ such as alkaline salts of alt kinds. But as 
these^ besides being too ^xpenyivei entirely d(sstroy the 
saccharine taste afxd flavour, I thought it to no purpose 
to try them. In the first place, by rendering sugar no 
longer sweet, it is yery possible that cattle would with 
difficulty, and by cpmpulsion oply, hp induced to eat it. 
Iq the next plape^ the sugar in this state viPQuld most 
probably be les3 nutritioiis, as there is reason to- suppose 
that it WQuld Ije brought back b^^ imperfectly by the 
action of the stomach into its original ^t3X/^ which state 
it would be nectary it should be b|rcittght into before 
it could Gpnstitute ^e saocharine part of the chyle, or 
assist in develppjng the saccbariuje m^ttfr from the rest 
of the food. Sjappo^ingy which it not^ impossible (o be 
the case, th^t the action of the stomach should have no 
^ch effect, or at least but in an imperfect degree, its 
value would then be no more than so mpch mucilage^ 
which ^Quld be^r a v^ inc^Qiiid^ral^e prppofdon to its 
yiahitt as aitgas; 

' Qf the substances which I triedi^ there can be no 
)|oubt of most of the oleaginous pnes being eiQin^siPtly. 
liutritiv^ y but as } bad aonfe doubts tif at to gif e them ia 
aVt$cie&t quantities lo be of my benefit in imtieain^ catr 
tie of any lusd might not answer the expense^ I deemed 
jt highly unnecessary, to proceed farf:her in my experir 
^euis with them^ than pieiely tq ascerti^a the iiiet, that 
cattle woii^d not r^ot them^ oAixed in such piopor* 
^as with the sugar fs would irendev i% unfit for all ibe 

purposet 
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purposes to wbicb iOfar has bttb^t<9t be^n usually ap«' 

plied. . 

^o bav^ fried to i^sctrtain'the nutritious effecU of 
assaCoBtidat urine, or f^ntiinonyy in its different fonns^^ 
would have been a rldiculpus vrast^ of time. It is suffi- 
cient to be convinced that tbe sn>all proportions of these 
articles, necessary to debase the sngfir, which cattle 
will freely take, may be uken by them^ if not with any 
perceptible advautagej at leait without injury. But 
having some reason to believe that charcoal, as supply-^ 
ing the carbonic principle, might be given in consider*^ 
able quantities, and with a perceptibly beneficial effect, 
I divided my Hock into three classes, five in each class* 
' To the fik*st I gave bran, peas, sugar, and charcoal ; 
one part charcoal to two of jsugan To the seconds bran, 
peas, and sugar, de^riorated with tlie composition I 
have already recommended. To the third bran and peaf 
only; By this arrangement a comparison of the first and 
second clas^es with the third woitld.shflw the effect and 
value of sugar in feeding and fattening sheep : by tha 
first and second classes might be fuceriained the quaiitlr< 
ties of. brown Muscovado sugar which could be given to . 
'sb^ep without palling the appetite, or dtsocderii^ the 
bowels; and by weighing the sheep in different si»gei» 
of the experiment, and then increasing the proportion oi 
sugar, ^ maximum might possibly be discovered, whids 
would regulate the quantity of sugitr to be given in fiiK 
ture with the moat economi^cal advantage. For thougl^ 
it is not unreasonable to flfuppose: that the maximum with 
be determined by the ijii^Htity of sugar that can be tadoeny 
without palling the appetite vr disordering the bowtrffi,^ 
yet it is not impossible^ that, whep. the^ assimuiatiag 
powers of the st^npAc^ ave supt>lied w^ ^oah a quantity 
■ . ' " ' * of 
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of saccharine matter as may be sufficieht to gtre the re-* 
quisite sweetness to the chyle, any farther suppljy 
though it might not, perhaps, sensibly affect either the 
appetite or the bowels, would not turn to a profitable ac- 
count. By comparing the first and second classes toge- 
ther^ it would then be seen whether I was right in my 
eonjeQture of the benefit to be expected from a copious 
use of charcoaL 

It may not, perhaps, be improper in this place to no- 
tice, that whatever is the predominant flavour of the 
principal subrtanc^ on which an animal feeds, that fla^ 
vouF may generally be perceived in the flesh or milk of 
the animal so fed. The effect of cabbage or turnips on 
cow-milk is well known. The milk of cows^ pastured in 
fields where the wild garlick abounds, will not only have 
a smell and taste highly pernicious, but even a diuretic 
quidity. 

Birds of the aquatic kind^ such as feed- upon fish or 
fheiT spawn, have invariably in a greater or less degree 
a fishy taste. Mutton, of sheep fed on cole or turnips, 
if not fastei^ for at lea^ eight and forty hours, or if their 
^ fbod is not changed for the same space of time previous' 
to their being slaughtered, will betray by its flavour a 
certain indication, of the vegetables which the sheep 
have been fed upoil. These facts may be thought to 
militate against the use of most of the above-mentioned 
substances, for rendering sugar unfit for common pur- 
poses. . But it can hardly be supposed that given in the 
small proportions here recommended, (not more than a 
dram per day of some, of others not more than a few 
grains,) the flavour would be perceived in the flesh. 
Should experience, however, contradict this supposi-- 
tion^ the remedy is easy ; I^t the use of the sugar, and its. 

. ' con» 
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contaminating accompaniments, be suspended only, for a 
few days before tlie animal is consigned to the butcher, 
and the. flavour of the oflensivej ingredient will no longer 
predominate or be distinguished Previous to entering 
into a detail of this final ;set of experiments, it must be 
observed, that I niade no use, in any part of the process, n 
of cut straw or chaff, which I considered of very little 
value as food. When animals, particularly horses, are 
disposed to swallow their corn whole, cut straw compels 
them to masticate it : given with that intention it is of 
great use ; but to ,nxake it the vehicle of such an article 
as sugar would bf to procjeed upon xhe supposition, that 
sugar apts on the ar^im^l coni^litution merely by the bulk 
of nutriment wh^ch.it cqntains. Were this the case, the 
most that could be expected from a giy^n weight of 
sugar would be a corresponding increase of weight ia 
die animal which it w^ givejQ tp- But thi^, we may 
si^pqse, wx)uld be nearly imppssiblei a^ a c/^rtiain por- 
tion of. it might be expected .to, be cs^rri^d off in the 
faeces. The fact is,, t|iat sugar, when received into. the 
af^imal-^stomach^ , has the property of developing the sac- 
charine matter cqntaineci.in the.re&t of the food it there 
m^^ts :iifith, and of con^yerting it into chyle. Hence a 
siotg^f ounce of sugar, ,by. separating the saccharine mat^ 
ter.f|;oaa subistances which wpuld otherwise in part go off 
by the intestines, ^nwy be the means of adding several 
ouQCf3s of flesh to the animals that are fed upon it. That 
spgar opezates in some such manner^ as this we have 
ey^ery i^e^n to coiiclude;^ by analogy, from a well-knowa 
{»ct in the,process pf distillation. The vinous fermenta- 
tipn n^ver takes place in wiish obtained from raw grain ; 
but if with the. raw grain is mixed malted grain in cer-, 
t|^in proportions^ and the mixture is thea mashec}^ the 
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saccharine matter, which is already dereloped in Ifae 
malted grain, assists in setting at liberty the saccharine 
matter, or a part cf it at leasts which lay dormant in the 
raw grain, and the whole enters into a state of fermenta- 
tion;- Hence may be inferred the propriety of mining 
sugar principally with those kinds of food which wte ca- 
/mble of giving out the greatest quantity of saccharine 
matter. There is, howcTer, a maximum in this, as in 
most other things, which it would not be good economy 
to exceed. Of this we may be nearly certain, that trere 
an animal to he fed solely on com and sugar, and when 
he had eaten as much as was necessary for his nourish- 
ment he were to ,eat^ no more, the bowels, for want of 
their due distension, could not act upon their contents, 
so as effectual^ to squeeze out and separate the' chyle to 
be absorbed by the lacteais. 

On the other band j if, afi:er the anhnal bad taketi food 
sufBei<ent for bis nourishttient:^ he were to continue to 
eat on the same e^tpiensive fedd, which he would do if it 
t^ere giren him, till his bowels had acqah-ed tbeif due 
distei^ion, the eifpense of auch dtct^wouM probably go 
hear to counterbalance the profit^ as a conisiderabte pstrt 
of it would unavoidably pass through him, carryitfg along 
with it a certain share of its. nutritive particles; wfaidii 
indexed, is always the case in a greatier or 1*659 degree, 
especially when an animal is fed with a view to hfc being 
m^rde ftit. This accounts for lAe manure of high-fed 
ahimars being so much- richer dian 6f attiinufe kept 
tipon ordinaiy food in- a store state ; fiSr rfl that pait of 
their fbod which is not converted intB nutrimeilt by the 
digestive and assimilating powertr of the stGrmach^ or im- 
peHed into the hicteals by thef action of the inttisrines, 
must of course form the exctpments, whibh o'^nccesafity 

wiU 
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will be ^of a move or less fertilising quaUtyf, aistheyAri^ 
mora, or less cbai^d with thp^e particleii of , matter, 
which are well .kqown by. e;ipeicie«^e to afford nutri- 
menty' equally to the vegotablje s^. to the; wimal king- 
dom. Though I capnot.but. conddoajQ jthe.practice of 
making cut straw, or; qbaff, tlie sole vehicle of sugar, 
yet^ for obvious reasons, I should recommend a certain 
quantity to be given alqng with oil-cake, com, or other 
nutritive food With which the sugar might be mixed, 
merely for the purpose of distending the bowels, with- 
out which distbnsion the bowels would but imperfectly 
perform their functions. ' 

On the 22d of October the sheep were taken into the 
house, and kept upon artificial food altogether, being 
first weighed. Their respetct^ve weights, and.iQcrease 
.will appear by the following tafajle. . .. , . ■ , 

, Weighs . luor^tsjs . , Inci^easei> 
Oct. 2^4. sinc§,3»ept. 24. isinccAug, 27. 



1 133 


18 


. W 


.2 141 . 


21 


.46, 


.3 1JL8 


14 _, . 


34 . 


• ♦ :i25 .. 


U, 


, 31 


5 110 


.16 . 


... ■ 32 . 


6 127 


17 


35 


.7 .121 , 


17 ,. 


. 31. 


8 120 . , 


10 


:. 33 


9 115 , 


; 13 


28 


10 13^ 


21 


. 88. 


11 120 


14 


32 


12 12S 


13 


31 


18 113 


14 


29 


14, 116 


16 


.31 


15 138 


16 


38 
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The day after they ^rere weighed, oiife of th^m beiri^ 
obseired to droop, it whs thought (Expedient to have it 
slaughtered, that what were left might d.dmit of an 
equal diviskm id [ioint of number, two others were at 
the sakne tSnfic consignied to' the butdier. These three, 
thus dinned of were No. 5, IS, 14. 

The twelve remaining were then divided as follows : 

1 133 2 141 6 127 

3^ US 4 125. 7 121 

10 135 9 115^ 8 120 

11 120 12 125 15 138 



506 506 506 

'Previous to the commencement of the e^tpetimehta 
which were now going to- take place, the sheep had no 
sugar ki their food for sbme days; till such time, in 
short, as I perceived that th^y were reconciled to its 
omission. This I did that they might ill start 1k\r; for, 
otherwise, those from whom the sugar was to be with- 
drawn would at first, as might reasonably be expected^ 
have experienced a ch^ck, which would give an unfair 
.advantage to the sugar-^fed ones with wtiich they were to 
be compared. 

On the 12th of Kovember (ten days after the fiual 
arrangetoient was made, and twenty-one days since they 
were weighed before)^ the sheep were agun weighed ^ 
their respective weights were wi follow : 



ist Class. 
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1.; 


; 135 


2, ,145 


6 .132 


3 


125 . 


4 130 . 


.7 . .123 


XQ 


1.3.^ 


9 12\ 


S . 124 


•11 1 


1^2 


12; 130 


• 1.S .\A2 




518 


526 


521. 




506 


506 


506 



Gaiped 12 go 15 

Tfaeir gain, it will be. perceived, was inconsiderable; 
'but,, it is" to-be observedyithat thfey were scarcely as yet 
reconciled to theii: confinement. Indeed, it has always 
appealed. to me (and I have had frequent opportunities 
f3^ making the observation) that no animals submit with 
greater reinctance to close confinement than sheep, es- 
pecially those which have been used to an extensive 
range, such as the native South-downs. And this im- 
patience of restraint, as it originates in timidity, is more 
difficult to subdue than if it were from most other causes. 
Cofifinemerit not only alarms their fears, which alone 
would impede their thrJtihg, but, as I apprehend, has 
an influence on their boQily temperamei^t by no means 
congenial with their natuVal habits. 

It will be ob^ervec^ tha^ the jbeep.wlBCb. had charcoal 
in their food made the least progress. Unfortunately I 
had it not in my power. to give this experiment a fair 
trial. For not having the convenience, nor the means 
of getting the charcoal more than partially pounded, I 
was und^r the necessity of giving some of it in a very 
coarse powder. For the first three or four days, while 
the^ finest part of the powder lasted, the sheep fed very 
heartily ; but afterwards, when they came to the coarser 
parts, and found it gritty between their teeth, they re- 

Yy 2 volted 
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volted at it more thati at any thing I had yet tried tbem 
with : so much so, indeed, as not to eat nearly the 
quantity ofxfood they ought to have done. Considering, 
therefore, the difficulties I had to contend with, and the 
uncertainty of my remaining for any length oS time^ 
which was necessary for giving the experiment a fair 
trial, in my present situation at Little Hampton, I gave 
up this part of my experiment ; which I did with the more 
reluctance as^ from the experience I have had in mixing 
charcoal with the food of poultry, I have formed, and I 
have reason to think on good grounds, a very favourable 
opinion of it. 

From the 12th of November till the 19th I gave to the 
first class six ounpes of sugar per day to each sbe#p, 
omitting the charcoal ; to the second class, four ounces ; 
to the third none. The food consumed by. the three 
classes was as follows : 

.1st Class. 2d Class. 3d Class. 

B. P. a 

Bran I 1| 1; 1 5 1 1 2f 

Peas 2 0| 2 6f O 2 5| 

Sugar vO ipi lb. 7 none. 

Hay 21 lb. 21 O «Ilb. 

Their weights cm the same day were as under. 

1st Class. 2d Class. 3d Cla$s. 

1 136 2 146 6 133 

3 121 ' 4 131 7 124 

|0 140 9 123 8 125 

11 123 12 131 U 141 

520 ' 531 , 523 

518 526 52L 

Gained 2 5 2 

On 
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On th0 26 tt of the same month they were again weighed. 

1st Class. 2d ClW 8d Class. 

1 135 2 147 6 135 

3 122 4 134 7 124 

10 141 9 126 8 126 

11 122 12 ' 134 15 142 

520 «41 527 

520 .531 523 

Gained. ...000 10 4 

The Consumption of food was in this week as follows : 
l8t Cluss. 2d Class. 3d Class. 

B. P. Q. B. P. a B. P. Q. 
Bran 3 7 13 4 114 

Peas 1 7| 3 6 2. 6 

Sugar ........0 lOflb. 7 lb. "none. . 

Hay 21 lb. 21 lb. 21 lb. 

It will be observed tha^ the class to which I had given 
the six ounces of sugar per day each have in the last 
fortnight gained only two pounds, and that gain was 
made in the first week. During this period, except for 
the first two or three days, they did not feed (as will 
appear by their consumption of food) nearly so well as 
the rest. Thi^ I can account for no other way, than by 
supposing that the superabundant quantity of sugar 
palled their appetitef It hjid, however, scarcely' any 
perceptible effect on their bowels, at least not any effect 
that could indicate its disagreement with them. 

Being how fully satisfied that I Had exceeded the 
maximum of sugar that can be given to sheep, with a 
reasonable prospect of a beneficial effect, from this day, 
namely the twenty-sixth of T«Jovember, I gave sugar in 
the same proportions to each of the two first classes^ 
that is to say, four ounces to each individual sheep. , 

On 
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• On the 3d of PeceiiJ?er they, were again weighed. 

Ut Class. 2d €las3. Sd Class. 

1 HO \a 150 € 137 

3 IM 4 . 136 7 125 

10 ♦ 1^ .9^ 129 8 129^ " 

1.1 f 1-^6' U2 J 138r 15 : 144 



533 55S 535 

520 541 527 



.Gained .... 15 12 , _ 8 

The.'ConBiimptiQa oF^food during this week was by th6 

1st Class. 2idCkss. 3d Class. 

B. I^. Q. B. P. Q. B P. Q. 

Bran 1 16 11 6 11 4 

Peas 2 7 02 ^7 2 6 

Sugar ....... .0 7 lb. 7 lb. none. 

Hay i ;..0 21 lb. 21Ib. 6 21 lb. 

N. B. The h^y was not weighed out severally to each 
class^ but given to them in as equal proportions as could 
he adjusted by the eye. A truss, weighing 564b. lasted 
them six days> wfa^ch brings the quantity consumed by 
each class to what I have stated it within. a small frac- 
tion. But, as it w^s observed) that, whether they ate 
more or less of their other food, the hay was always 
eaten up cl^an, from the third, of rDecemher their allow- 
ance of it was increased, as nearly as could be judged 
by the eye, to .four pounds daily to each'class. 

It-will be remarked, that between the twelfth of No- 
vember (at which time we are to suppose the weights of 
each class corresponded) And the third of December, 
the space of twenty-x>ne days, the thirjd class from whom 
the sugar bad been withdrawn had fallen short of the 

second 
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second class, which jiad uniformly been supplied with 
it, eighteien pounds. • 

I ain justifiiBd in attributing this gain of flesh solely 
to the sugar, bedaus'e when the sugar was again given to 
the class from which it had been withdrawn, that class 
- actually took the lead. 

These eighteen pounds of flesh, which the sugar-fed 
sheep gained over those which had none, were pur- 
chased, it will be observed, at the expense of twenty- 
one pounds of sii gar, which at four^pence, per pound 
(for at such price I presume it may be afforded' duty 
free) would amount to seven shillings, not half the value 
of the 18 lb. of flesh *. But the profit in* this case is not 
confined merely- to the balance between the migar iex- 
pend^d and th« flesh gained; the ^avifigof tilrte {the 
nvost iDfipdrtant'of all savrtifgs in- thts> as in mo^t othtet 
cases,' ifrigbtly understood) -and the consequent saving 
of other food, besid^ thfe Increased value of the manure, 
are all to be taken into- the cailcufetfon.- 

I now eonsid^ed it no longer necessary to continue 
an experiment which appeared ta be sufficiently decided^ 
and'tfaereforel gave sugar alike toall the^hree classes. 

Oti th6 tfenth their weights 'W6¥e as unfder : 



1st Clas9. 


2d Class. 


3d Class. 


1 142 


2 151 


6 138 


S 125 


4 lae 


7 127; 


10 141 


9 130 


8 131 


11 120 • 


02 lis 


15 I4e 


540 : 


555 , 


£42 


533 


533 . 


53S 



7 a i 

* tB* cardisci of theie ib«ep Were lold for U. per stone, 

During • 
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During this week it will appear that their general im- 
provement, though not absolutely stationary, had fallen 
much short of what it had been in the preceding M^^ek ; 
and yet the quantity of food consumed by them in that 
space of time had been more than equal to the con- 
sumption of the former week, as will appear by the fol- 
lowing table. ' 
1st Class. 2dCI^S. 3d Class. 

B. P. a B. p. Q. B. P. a 

' Bran 1 17 116 117 

Peas 2 7| 2 7 2 71 

.Sugar 7 lb. 7 lb. . 7 lb. 

H^y..., 28 lb. . 28 lb. 28 lb. 

. I am totally at a loss to account for the cause of so 
material a variation from their usual rate of improve- 
ment,, unless it could be owing, .which appears to be 
impossible, to their having been turned out jBvery day 
, this last week for two or three hours at noon ; from 
which, indeed, I had. expected a totally different result 
. ,For it was surely not unreasonable to conclude, that ani- 
mals, whose natural habits revolt at confinement, and 
which had been cooped up /or weeks in a close stable, 
would have felt the exhilarathig effects of being indulged 
with the liberty of breathing a free air, and would have 
been benefited by the indulgence. It is .more than pro- 
bably, however, that some other, cause, unconnected 
with this circumstance, and which had eluded my ob- 
servation, might have had its operation in producing a 
result so contrary to what I had looked for. I recoilecti 
in an experiment on a number of stall-fed sheep which 
1 formerly- conducted under the direction of the late 
Duke of Bedford, that iu.some weeks their gain of weight 
was comparatively little, in others very considerable. 

Though 
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Though' f will remember pacing tliier iriodt mitiute at- 
tKibtion to' the subject, I was neter able to discover 
whence a fluctuation appareritly to anomalous could 



anse. 



The next day of wcfigbing was the seventeenth. 
1st Class. 2d Clas^. 3d Class. 

' • 2 156 6 138 

3 128 4 138 7 131 

10 149 9 131 8 134 

11 126 12 143 ' 15 151 



'* '4p3 



568 

Sb5 



; 554 

542 



^5 13 12 

The progress of improvement has this w'eek been rea- 
sonably uniform. One circumstance is remarkable : the 
second *dlass, which in the last week gained only two 
pounds, has in this gained more than" six times that 
weight,' though the consumption of food by this, as by 
the other two classes, has been exactly the same (de- 
ducting for number one of the first class which was 
slaughtered on the tenth) as of the preceding w'eek : 
here then is another fact to be added to the many which 
any man's experience will furnish him with, who has re- 
peatedly and accurately attended with the weights and 
scales in his hand (and there is no other way of judging 
decidedly) to the progress of im.provement which ani- 
mals, especially if ^tall-fed, make in a fatting state. I 
particularly wish to direct the attention of the experi- 
mental cattle feeder to this subject. It is pregnant with 
much important matter: if once the causes of the irre- 
jgularities, which will be found recorded in this paper. 
Vol. XVIII. — Second Series. Z z and 
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mii which are to be foiMi4 in ev^y foitfafql djet^iil of i^;?: 
periroeDts of thq Wk^ kind, c^a bje fairly apcouot^d for^ 
w^ i«,ay then liope tcra^-riy^ »t,tbe kifo^ylqdgs? qf a^min.^ 
indubitable and fixed principles, which shall direct ^^^ 
guide us tp tjie object wye Ym\^ 'm vi^w, witboytj^hp fear 
of deviauop Of disappointoienU ., ; 

The l^^tinfp that the ^i^qep were weighed was on the 
twenty-foufth, . 



1st Clas§. 


2d Clas$. 


H§\\^h 




^ 155 


^ ,i4q 


3 132 


4 139 


7 132 


10 149 


9 I'SS 


' 8- , -11^5 


11 128 


12 143 


15 J53 


409 


570 


; Beo 


403 


5i$ 


514 









e 15 6. 

The gain of weight of thf; whole floclebas this, we^ 
ffiUen short of th.e last, by more, than one half,- without 
anj apparent cause for such a failure* their con^uipption 
pf tood being the «ame aj* it had been fpf; ea-ch pf the. 
twp preceding weeks. ; . , 

Through the niode I adopted of keeping the sheep 
confined^ and weighing and measuring out. the^r food^ to 
theni, was the only method of ascertaining, as far as 
could b^ f^cert^ip^d, th|? effects of the regimen I had 
put them upon, T had not the remotest ideji of making 
the experiment profitable to myself, or of holding out an 
indi^qeoient to any one else to treat sheep precisely in 
the same'way, unless for the purpose of establishing 
some ffict like the one I have been in^ pursuit of, which 
could uo ptherwijse bp ascertained. Supposing that I bad 

nothiog 
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n6thlrifg liiore lYi view than to have made th^ greatest 
proiSt oF toy sheep, I probably might have followed a 
somewhidt different course with them, provided my pxe- 
Serifc^itimtiort would have adniitted of it. But then the 
facts which I wanted to establish could not have been so 
dearly pruvcd as, I am wilUng to hope, they now iiV 
idrtie degree ate. ^ These iacts, hovveVer, being once in 
his ^o^sreission, the experienced farmer need not be in- 
structed' how best t6 turn the knowledge of them to his 
kdvantag^. Circuolstanced, indeed, as J was, Deing 
oltly a femfj'orary resident in lodging^s, and of course 
fiaving no land in my own occupation, 1 was under th^ 
hece^iiity of accommodating fnyself to the peculiarities 
of my situation in the best manner I could. The qgly 
plztce 1 was able to procure, iri- which to corifine my 
g^heep afidtry my experiments,, waa a very small three- 
st^ff-stable. And yet, considering the disadvantages 
whfch I laboured under, I flatter myself that I have ar- 
rived at the cortctusions which I have drawn from these 
experiments not unsatisfactorily, though certainly not 
at So cheap a rate as might have been wished. No 
farmer will ever think of fattening sheep altogether upon 
sng^r atid artificial dry food. Sugar is an article which 
he mil brobably fly to Chiefly in winter and spring, when 
there is £t s^artity of other food, to make Chat othe^ food 
go as far as he can.* There is reason to think, that it 
^jli be found an excellent practice to give sugar (pro- . 
Vid^d a drawback of the duty be allowed) with bran, 
grt)6nd corn, or oil cake, as the vehicle to fatten sheep 
durifig the winter and spring months while at grass or 
lirrhips. For ewes^- fattening their lambs, sugar must be . 
A tiidst admirable food, and will probably make greater 
iretiii'tiS this way than in any other, as it will, contribute 
V Zz 2 to 



Digitized by ^CfOOl^ 



$56 Experiments to ascertain the daily Quantity 

to bring the lambs forward to an early market, which^ 
in the sale of fat lambs, is of infinitely greater im^* 
j[>ortance than in the sale of any other stock whatsoever. 

For sheep also, which are suspected of being tainted 
with the rot, sugar would be very useful. It is not inj- 
probable that substance^ might be mixed with it whicbf 
if they did not cure, might at least arrest the progress of 
the disorder. But admitting that they had no such bene-r 
ficial effects, sugar would contribute so greatly to the 
sheep's expeditious fattening as to make them in many 
^^^ases ready for the butcher before the disease could 
have time to make a destructive progress, or its ravages 
interrupt the sheep's propensity to get fat under such a 
forcing regimen. 

It may seem scarcely necessary to notice, that the 
benefit to be expected from the fattening sheep with 
sugar is not confined merely to the profit upon the sheep 
themselves ; the land on which they are fattened will be 
•benefited in proportion to the iucreaset of stock which 
may thus be kept upoh it, and the superior richness of 
the manure which such stock so maintained will pro* 
duce. 

Should the foregouig experiments be considered a3 
liot absolutely decisive, yet their results, it is presumed, 
will be found of some importance ; by any one, who will 
be at the trouble of minutely examining the tables, and 
coinparing together the progress of improvement of any 
one individual sheep with another, it will be seen how 
difficult it is to draw conclusions which shall do more 
than barely approximate to the truth. It is to be oh* 
served^ what indeed is well known to the physiologist, 
or any one who is conversant with the nature of living 
^niqdals, that though' there ar^ bertain general laws by 

which 
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which the animal economy is sustained aod governed^ 
yet that every individual animal has a peculiarity o£ 
constitution, an idiocrasy as it is called, receiving its 
modification frdhi causes which in most cased baffle our 
fesearch, and whichi in consequence of such modifica- 
tion, is subject to great irregularities. Hence arises that 
disparity of effects from the application of apparently 
the same causes.. Were this not to be the case, the 
same quantity of food, with the «ame treatment, would 
invariably produce the same increase of flesh in 6ne ani- 
inal as in another. . 

. But though the disparity is apparent in a solitary com- 
parison of one individual with another, it in a great mea- 
sure disappears when. numbers are taken collectively* 
When, therefore, we find that the average of these soli- 
tary comparisons preponderates to establish any parti-^ 
cular fact, we may be certain that the conclusions we 
draw from it are, in most cases, • not far from the truth. 
On this ground, therefore, it is presumed that the fol- 
lowing conclusions, drawn from the facts which I have 
now the honour to lay before the Board, may be jus- 
tified. 

. First. That sugar may be given with great advantage 
to sheep, if not confined ; especially if they have access 
to green food, however little that green food may be in 
quantity. 

Secondly, That sugar may be given to them with 
every prospect of a beneficial effect, in the quantity of 
four ounces per day to each sheep. 

Thirdly. That sugar, supposing it to be purchased at 
four pence per pound, (which^ it might be if duty free,) 
would, at the rate of four ounces per day, be paid. for in 
H s^tiirn of flesh, exclusive of the advantage of expedi« 

tiou4 
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tloufi feedings and the benefit to be derived from tfatf 
Bianure. ' 

Fourthly. That six ounces ^r day to each sheep et- 
eeedj the maxtmain that can be given whh the best ad- 
vantage : (this, it is obvious, appKes lo the middle-sized 
»heep only* such as those on which I tried the experi- 
Oleut. It is probable that six oances might not be too 
mucb for some of the larger breed of sheep, as fouf 
6unces might be greatly too much for some of the ai- 
itanilive breeds). 

Fifthly. That the advantage of stall-feeding she^p al- 
together upon sugar and dry food, of whatever nature 
that food may be, is extremely ^roblemaitical. 

Thus have I candidly laid befoi^ tb^ Boird the result 
erf a long, series of experitnefits which, it will be per- 
ceived, have been prosecuted with u^nreiliitted attention, 
and, in consequence of my being particularly^ circum- 
stanced, at no inconsiderable expense and trouble forr 
the space of four months and upwards. 

Should any gentleman be disposed to repeat these ex- 
peiiuG^ntSy having within hinliself * all the requisite con* 
veniences for such an undertaking, I cannot but persu^tde 
myselfy though he will certainly attain bis object mere 
cbeaj^lj and readily than I have done^ that his c<mela- 
si;oB^ wirllconBrm the general accuracy of niine^ 

* It rehires no great foresight to predict that there ivill be great 
£Bagr0€iideat8 ia the reports irfnch may 6e made of experiments 
iHtb QBftMterflled «0g9r in feeding cattle. - ll^e teiyfj^fton of ap- 
propriating the sugar in a greater or le^s degree t<^ hjs own use i» M 
great, a» to put the honesty of the person v^ho is i9 admiitister it to 
a severe ti^iaf. It is but jn^tice to say of the servant whom I e»> 
l^^dl iatbfs business, that I hav6 the fullest coorfidence.of my direc* 
Uonff, ill all tiiose i^tiiKai¥C«9 in whith I coulrf nol! itt to tfteir e^etu- 
tiiu mf9elf». b^wg mnik^ to vitii ^e ttoft scrciptttou* fiMily. • 

Observations 
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, . (Co»<3liided from PagJBMl^) 

X HE circuiji^tance of there being points, iiFhi-Qb fjjy^ 
a mprepermaijent, light than the other parts -erf tja^ Iji*- 
mi«ons rings pf the abjdoipen, h2k$ been noticed: b^fpr^ 
by the. Qpwite G. de Ra^o.ungu)ijskv He states the.ouill* 
berof tljk^s^ luminous points to vArj?;fyx)i|[i 2 to 5 *, 

I a)U5^ , however rea^-ark, that I uqyer ^^^v mc3^e tbttR 
two of thes^ lumiiious pointy, ^^hicl^ wpi:§;aUnfi^y§ lip«tti 
the last ring c^ the body, ajad that the, figures whieh».-. 
company th^ meipoir of the Coyote. ide I^azouii^auski^ 
beat^ scarcely any resemblaiice to the in^ct they are iiM 
tended to represent, from which w6 may fairly suspect 
him of inaccuracy in pther particulars. 

As far as my observation has extended, th^ $««iali sacs 
of luminous substan^e^ are not found i\i any s-pecies of . 
Ipunpyris, except the glow worm of this ^apt«y» Tiauik^ 
burg i^aentions that the lampyris japo^c» b^ two vesU 
cle;s on the tail, which afford light. 

The organs for the production, of light in tha geaiu 
^}ater, ^re ^situated in the corcelet ; these li|^^i$e ponMst 
of apeculiar, yellow substance, placed behind tr^nipareiit 
parjts of the shell, which* suffer the hatqr^l colaur of diis 
sjLibstfknce to be seen through th^pi ip th^idiy, and when 
illu,uiiaated, give passage to th^ light. 

On dissecting the organs of light in. the idater ftoefti-' 
iuQUs^ I found that there is a ^pft yellow substance, of - 
an oval figure, lodged in th^ conca,vity of the yeJrloir 

* Mem. de la Soe. 4# Lausanne, Tom. ti. 
^ spots 
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spots of thd corcelet, which parts are particularly ihin 
and transparent in this species. This substance is sO 
remarkably close in its structure, that at first view it ap* 
pears like an inorganic mass, but with a lens, it is rea^ 
dily perdeived to b^ composed of a great number of very 
minute parts or globules closely pressed together. Around 
these oval masses, the interstitial substance of the cor- 
celet is arranged in a radiated mginner, and the portion 
of the shell that immediately covers the irradiated sub- 
stance, is in a certain . degree transparent, but less so 
than that which lies over the oral masses, it \^ therefore 
probabjey that thie interstitial substance in this situation. 
May be endowed with the property of shining. A fas- 
4^ie«k)tts of the. muscles of the corcelet ai*ises in the in- 
terior of the oval Inasses of the luminous substance, but 
not apparently with any design, as it contributes, with 
the adjacent fasciculi, to move the ^.nterior feet. 

In the elater ignitus, the masses of luminous sub- 
stance are extremely irregular in their figure : they 
are situated nearly at the posterior angles of the corte- 
let, and are more loose in their texture than the oval 
masses, of the noctilucus, resembling rather in compo- 
sition, the interstitial substance which surVounds these 
masses in that species. The shell of the corcelet is 
somevdiat tfhinn^, and more /transparent along both 
sides of the margin, than at other places, but it is not,' 
as ia the noctilucus, elevated, and peculiarly clear and 
thin immediately over the seat of the luminous organ ; 
consequently, the light emitted by the elater ignitus, 
cannot be very brilliant 

I have not been able to procure any specimen of the 
elater phosphorea, but from the accounts of naturalists,- 
it appears to resemble in every respect the elater nocti- 
lucus ; 
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liicas; indeed J have great dbtkbts of the phospfaorea 
being a distinct spedes. 

I tiave had' an opportunity of e^tamining, preserved in 
a moist way, two species of fulgora, the candefiria ind 
kinternaria. - The light in this genus has been observed 
to issufe froto thfe rfeiha'rkablfe proboscis on the fore part 
of ihe-bead. This piirt hai always been described by 
authors^ as hollovv 6t empty, which *I bave'fobhd td be 
perfectly correct ;' aild what is more' Extraordinary, that 
the cavity communicates freely.with "the external' air, 
by means of a chink or nirrow ap^rfiire, placed' on each 
side of the toot of the pi^oboscis. This' projection -is' co- 
vered internally by a membrane, betweeh which arid'&e 
horny 'fiart- or shell, there appears to 1)e interposed a^ 
pale reddish-c61but*ed soft substance, that is arranged' in 
the can'delaria in bmad Hnes or stripes ; but it is so thin, 
that I could !nbt distinctly examine its structure,' or ab- 
solutely determine, whether it should be cdnsiderei! as 
a substance intended to furnish the ligh^-of thes^ insects, 
or the pigqaent uponwbich the colour of thep'r<^oscis 
depends. 

The globes of the antennae constitute the organs of 
light in the patisus spherocerus. Dr. Afzelius, who'dis* 
covered the luminous property in this species, compares 
them to lanterns spreading a< dim phosphoric light <i^. 
Tlie rarity of the insect put it out' of 'toy powerlb es^a* 
mine its structure, but from the fbrm and situation of 
its organs of IJght^it.is most probable; they are con- 
structekl'like those of the fulgor^b. 
' It has been cdnjecttired hy Carradori and others, that 
the lampyrides were enabled to moderate or extinguish 
their light, by retracting the luminous substance under 

♦ Lin. Tram. Vol. IV. 
Vol. Xyill. — Second Series. A a a a mem-. 
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% fiMW^r^e I l>ttl p^itjp^ in ttl^^,, w aqy of the Q^r 
luminous insects, have I found an ^j^^ueati^ ^f.U^i^fif^ 
The spfai$tance furAuri)ipg,.tbe ligbt^ ii^ nnifoni^l|y. ^pl^ 
\Q porr^^^ooding t^aigi^parept parts of the shell of ibi^ ^i«r 
sect, firoin i^eqcf i(> not m^yed ; inde^^ a qipmbcanex 
if it did exist, woul5l, have bu|; little effifsct ia obscurmg 
^e light, apd uevec cquI^ serre to extiifguish, it. Tbei 
jr^gttlatioii of tbf kind and degiiee pf th^ liuoinoiis ap<-. 
pearan/c^ dpm not depend upoii any visible, nfyighanitmji 
but like tfa^ production of the Ijyght itself is 9C9«(ip]j^bed 
^y ^wfi in$crutabl|9 ^^nge i;i the luoninms patter, 
iBfUqb ip sooQie. ^niqutls is a simple op^mtm qf; .offganic 
Ifffh 8wd^no4M«r%i^wh3ect.to,the wiU, ^,, 

. ^}tiS;Wart^y.,,4>f remark* that in all the. disi^tiap^ ]( 
^ve mad^ of^ V^^noua insets, I di4. opt ^nd that the 
prgiMAs of. light were bptter, oc differently suppjlpl«d with 
eith^ir nerves or. air.tub^ than the: either .pai;ta of ^i^ 
bpdy. , The power of emitting^ ^gbt Uki^iidse, ejdsts in 
many cresttfyn^^ W1;m<^ want nerves^i a ^r(cv,ipisi^Ma^e 
$ti;pj>gly ^ m^fkiqg a difference betweep atuma} li^ ^nd 
animal electricity. 

With the exception of the animals above mentiqqed, 
th^ exhibitipn pf ,lighl depends upon the preseo9^ of i| 
fi|«id matter. 

In the phol9s dactyliis, the l^minpus fluid '^ paxii^vh 
larly.Qviden^t, ai?^.i.n v^st <)u4i^ity; it is .reqQr4?d>y 
Pliny, that ihistfMudis like Jiqi^id phosphorus, apd v^nr 
4ers every .pbje^it. lui^inous wjth which il} copnes iiitft 
contact Reaumur also found that it vw diffi||iibl#) ifli 
Wf^ter, or any pth^ flnid in which t^. animid might be 
immersed^. 

* Mem. de V Acad, des Sc. 17 It. 

-^^ The 
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' THe bhinihg bf Mke scelo^etldi^B «itetri^8, 1 BaV^ fidi 
Myi dbietv^ to be accompanied hf the ^i^pear^hce 'di 
M^nAoh of k luttinbw fluid upon 6ie stli%ee of thd* 
aftitt^&i^ ttiore particulatiy abotit th^ faead^ ifrhich failiy 
b^ reeeived upon the hand, or oth^r bodies btought bttt 
Contact with the ihsect Itt the moment, atidtbe^e fexhibti 
ft pho^phoHc light for a fe# ft^dnds afterwardii. T^his 
fluid, however, I never tould discover in the ftrfin of 
kldistttte, 6ven upon the cl^brest ^itss, although exa- 
tiiined immediately with the most scrupuldus attention 
by a Jens ; it ihust therefore b^ extremely attenuated. 

l%e same appearance has been observed during the 
illiimtn$ti6n Of the hei-ei^ tioctirnca by FOiigeroux de 
Boddai^y ♦. 

The animal discovered by Riville shed a blue li<jtior, 
which iUumtnated the water for a distance of two 6t 
three lines f. 

Spaflanzani relates, that the medusa ivhich j^e ex- 
amined, communicated the property of shining to virater, 
fnilk,^ and other fluids, on being rubbed or squeezed io 
them J. 

The luminous fluid is in some iostahces Confined to 
particulai* parts of the body, and in others is diffused 
throughout the whole substance of th^ kninial. 

In the scolopendra electrica, it dppestrs to feside imihe- 
diately under the integuments. In the ly nodus discovered 
by Riville, it is contained in the ovary. If I may judg^j 
ffoifit my awti observations,' everjr part of the body of the 
tnedmra^ iii fdnii^cd with this flliid, as there is no part 
I have liot seen illuminated under di^Cretit dircumstaii- 

* Atedi. ietAcAd. des Sc. It67. 

t Mem. Etn^g. de V Acad, dec Sc. Tom. iii. 

i SrAi.i.AvsAHi*8 Travels in the Two Siciliet, Vol. ir. 

A a a 2 ces. 
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364 On Luminous Ani»i4iB. 

ce^ . but; SpalUnzani affirms that it is <Hily found in the 
large tentacula, the edges of Ibe umbeUts . and the purse 
or central mass ; which bf3 proved, he says^ by detach- 
ing these parts snccessively, when diey shone vividiy, 
while the rest, of tlie body-neither gave: light or cpoiimi- 
nicated any luminous. appearanoe to water: ^. 

£ipallanza,ai discovered a inucous lumitmis fluid in 
tbe^plumi|le of the pennatula phosphprfa t* 

The phenomenon of animal light has been attempted 
to be explained in different ways. By many persons it 
was formerly ascribed to a putrefactive, process; but 
since the modern theories of combustion became Juiown, 
it h^s been generally believed to depend upon an actAa*! 
inflammation of the' luminous substance, similar to the 
slow combustion of phosphorus. Others have accounted, 
for.the luminous effett, by supposing the matter of light 
to be accumulated, and rendered latent under particular 
circi^mstaoces, .and afterwards evolved in a sensible 
form. 

The opinion of the light of living animab being the 
consequence of putrefaction, is evidently absurd, and 
contradictory to all observation on the subject. It has 
been proved by the experiments of Dr. Hulme and 
others^ that even, the luminous appearances of dead ani- 
mals, are exhibited only during the first stages of the 
dissolution of the body, and that no light is emitted after 
putrefaction has really commenced. 

Spallanzani, whor was the most strenuous advocate for 
the phosphorescent nature of a^inifil light, stated that 
glow-worms shone more brilliantly when put ii\to oxygen 

* Memoria iopra le roeduse fosforiche. Mem. d«lla Soc. tttl. 
Xomo vii. 
f Mem. della Soc. ItaL Tomo ii. 

'gasi 
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On Luminous Anifnah, 36S 

jas; that thjeir light gi^du^Ily disappeared in j^ydrcigea 
or in azotie gas, and. was instantly extinguished ip fixed 
air ; that it was also lost Jiy cold, and revived ,by the ap* 
pUqation of a warm temperature. He coojegtuned that 
the lumjinQus matter, of these insects was composed of 
hydrogen and carbonated hydrogen gas. 
. Forster relates, in the Lichtenberg Magazine for 
178.3, that on putting a^lampyris splendidula into oxy* 
gen gas, it gave as much light as four of the same spe- 
cies in common air. 

Carradori has made some experiments upon the luc^ 
ciole, (lampyrb italica) which led him to deny its phos* 
phprfscence. He found that the luminous portion of 
the belly of tlie insect, shone in vacuum, in oil^ in water, 
and different liquids, and under ditferent circumstances, 
where it was excluded frop.all communication with 
oxygen gas. He accpunts for the result of Forster^s ex« 
periment, by supposing, that the worm shone more 
vividly, because it was more animated in oxygen gas 
than in common air. 

Carradori adopts on this subject the doctrine of Brug« 
natelli, and ascribes the luminpus appearances of anir 
mals, to the condensation and extrication of light in 
particular organs, which had previously exis^ted in com- 
bination with the substance of their bodies. He supi> 
poses the light to be originally derived from the food, or 
the atmospheric air taken into the body ; in short, that 
certain animals have the peculiar property of gradually 
imbibing light from foreign bodies, and of afterwards 
secreting it in a sensible form ^. ^ 

The following experiments which I made upon this ^ 

' * Aaasl dli Chimica, Tomo xiii. 1797. 

subject, 
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S66 On Lmnihous AnmaU. 

fubject, wcmia lead mt u^ nMk diffiirent eonclnsiMi 
than those of the preceding mthon. 

ExperimaU l.-^K gloi;r-worm wm put nito a g^asi of 
water, iti which it lived neariy turo hours, and eontinned 
to emit light as usiial, until it died, when the hnmnous 
appearance entirely ceased. 

Experiment 3.— The ImninoUs substance was ex- 
tiacted from the beforemetitibned glow-wofm, and frotai 
others kOled in diflterent ways, 'but' it afforded tio K^t 

Experiment 3. — ^Tbe sacs containing the lominoui 
matter were cut from the bdBes oHhring glow-worms, 
and shone uninterrnptediy for several hours in the at- 
mosphere ; and after their light became extinct, it was 
revived by being moistened with water; some of ^esi^ 
w^e put into water in the first instance, in which they 
Continued to shine unremittingly for 48 hours. 

Experiment 4. — ^The luminous substance of a glow- 
worm was exposed to a degree of heat #hich wbi^td have 
been sufficient to inflame phosphorus^ without increas- 
ing the brilliancy of its light ; and fardier, it could not 
be made to burn by being applied to a red hot iron, or 
to the flame of a candle. 

Experiment 5. — A delicate thermometer was hitro- 
duced amongst some, living glow-worms, during the 
time they gave out much light : the temperature of the 
room being 69, the instrument rose to 75, 76, and 77^ 
according to circumstances, as the warmth was reflected 
from the hand, or dissipated by the worm crawling^ ovier 
cold substances. The luminous portion of 'the tail, 
when very brilliant, appeared to raise the thermometer 
^liiOre quickly than the other parts of the body, but it 
was not invariably the case. When shiniiig strongly, I 
thought that the luminous rings conununicated the sen* 

sation 
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9f^n of iBaiaatb to tbii haod, but this wap probidyljrjL 
4€|Qepaony a9 tba actual d^sgfee of he^t was not suffB- 
ci^nt for suck an effctct It should ho^^ver be.iaeQ^ 
tioned, that in Templar's observations on the gloir* i 
worn, be said bis feelings deceived biiii» if he 4iid tot 
experience some beat from the shining of tbeinseet*. 

jSjTfimHi^mt e. — ^Tq satisfy myself bow hr the evolu- 
tion of bwi dHiring the sUaing of glovr-wprms, d^epeadod, 
upon the life o£ the animals, I cut off the luminous por-. 
tion of the tail from several living whtjos, mi I ftMaA 
tha^ if the theismometer was applied to them imine^ 
di^ly^ it was raised by them one or two degrees ; bei 
afti^r these parts were dead, although they eontiaui^d t6 
emit light, they produced na effect whatever upoa the 
ipstrument. 

JExpaiment 7.-^SoipQ bemispbericsd m«du«B were 
put iinto as spoon, containing a small quantity of sea- 
water, .and held over % burning ^aodfe^ Aa aoon at the 
W9^ bjBcaipe beatied the medusis ^i^eared like iHv^ 
aiin^ed whfsel^ the sfiots. at the wai^iii and. ceniare 
alope emitting light ; in which, maftner they sheae vi«* 
vidly and permanently for about 20 seconds, when tbey 
sbi;uiik and died, aftev which they were no longer lo* 
minons. 

JSjepernMHit l;.-^Sorae of the same speoiieawene put > 
intq spirits : a. strong and unreoMtting light was inssaatly 
g^ven out, which issued from the central and nuirginai 
parts, as in the preceding experinarat, and: continued . 
until they died 

Experiment 9. — Some of the scintillating andhanm* 
pherical species of medusa^ contained in a small glass 
jar, were introduced into the reedarer. of an air-ipompi^ 

* Phil. Trans. No. 79. 

aiid 
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and the air being exhMsted, iheyBhone as iisuaVwheii 
shaken ; if any difference corfld be perceived, the light 
was ttiore easily excited, and continued longer in ya« 
cttttnvi 

I wished next to try the^ influence of electricity on the 
luminous property of anioials. 

♦ Experiment lO.-^A medusa bemispherica was placed 
ill a small glass dish, containing a quantity of water, 
merely sufficient to allow the animal to preserve * its 
figure; being insulated, it was electrified, and -s^rks 
drawn from it, which had not the slightest effect ; die 
experiment was repeated several times with different in- 
dividuals, but without exciting the animals to/throwout 
light . ... 

Experiment I'l.— Some hemispherical medusas were 
placed in contact with the two ends of an interrupted 
chain, and slight electric shocks passed throti^h them* 
During the very moment of their receiving the shock no 
light was visible^ 'but immediatiely affterwards the me- 
dusae shone like illuminated wheels; which appearance 
reaiained''f(Nr some seconds. Upon like closest inspec- 
tion with a magnifying glass, -no contractile motion 
could be perceived to accompi^ny the exhibition of die 
light. The application of electricity in this instance 
seems to have acted merely as a strong mechanic shock. 

The above experiments on the luminous' medusae were 
made at Heme,- with the assistance of George May, 
Esq. of Stroud-^house, and in the presence of a large 
company, capable of accurately distinguishing ' their 
results.. 

It seems proved by the foregoing experiments, that 
so fax from the luminous substance being of a phospho- 
rescent nature, it sometimes shews the strongest and 

most 
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most constant light, when excluded from oxygen gas; 
that it in no circumstances undergoes any process, like- 
combustion, but is actually incapable of being inflamed ; 
that the increase of heat^ during the sluning of glow-, 
worms, is an accompaniment, and not ^n effect of. the 
phenomenon, and depends upon the excited state of 
the insect ; and lastly, that beat and electricity increase 
the exhibition of light, merely by operating like other 
stimuli upon the Vital properties of the animal. 
. In confirmation, of these opinions, I may quote the- 
high authority of the Secretary of this Society, who has 
found that the light of the glow-worm is not rendered, 
more brilliant in oxygen, or in oxygenated muriatic gas^ ^ 
than in common air; and that it is not sensibly di- 
minished in hydrogen gas. 

I may further add, th^t Spallanzani^s experiments of 
diffusing the luminous liquor of the medusa in water^ 
milk, and other fluids, are in direct contradiction of biSi 
awn tl^eory, as is also the extinction of the light of these 
mixtures by the application of a high degree of beat. 

If the light emitted by animals were derived from their . 
food, or the air they respire, as supposed by Carradori, 
the pheqfMnenon should be increased or diminished, ac-. 
cording to the quantity of food or air, that the creatures 
consume ; but we do not find this to be the case ; for in , 
those situations where they are sometimes found to be 
most luminous, they are deprived, in a great measure, 
of these assumed sources of their light. 

In £Act, llie luminous exhibitions of living animals are 
not only independent of all foreign light, but are fre- 
quently destroyed by the latter. I have always found 
the shining of the medusae to. cease upon the rising of 
tb^^moon, or at the approach of day ; and when out of 

You XVIII.— $xcoND Series. B b b the 
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€ke sea^ I never couM excite tfaetas to thtoir tmt light 
uniil tbey had been kept for some time in the dark ; all 
the Ittminous insects likewise secrete themseives as miich 
as (possible during the day time^ and go abroad only at 
n%ht. I have, it is true, found that the ibotop^iidra 
eli^ctnca will not shine unless it has been previously fex- 
]io!ied to solat light ; but I faaVe observed that it shotie 
9i brilliantly and^es frequently, after being kept a short 
time in a tight situation, as when left uhcovetied the 
ii^hole day. The circumstance of the scolbpepdriat tb- 
<piinng l^xpdsure previous to its givirtg but Hghl^ i& y^tf 
uhtecottiitabli^, k& the insect, wheh l6ft to itself^ alwity^ 
se^ks as ihuch as jpolssible concealment duting the day ^ 
indeed it is the opinion of son^e naturalists that it ill 
killed by the light of the sun. ' ' 

Thk opini6b^ of Brugnatelli and Catraddri kre ooh^ 
uected with ^t>ibe general doctHhes, respecting the ai* 
ttire 6f lights which I shall not at present \ entire to 
discuss* l\, tippe$^ts to me, that the question is stSl iitt<. 
resolved, whether li^ht has a substantial exirslence) at 
is a phenomenon defending upon certain dperatibhs br 
ooftditidtrt of the ordinary fdrrdis of mbtter. But *die 
lri|hly ing^ibiiis i^estearchiBs of dount Rumford, tin thte 
Ik'm of what have been called subtile floi^; hdd ^ 
e^tr^ordiniry advances fately ihade by Mt. Davy, ^o^ 
the decom^lsitioh of substance, thlit x^efh hitbi^tvS 
Idbkediu'^oh k^ elementary^ |riveiili reason to h<ypby ttifft 
fuiqre investigatioite ikiay uhfold vtevvtt of the ma^^il 
\^di*ld, of Which We cab at ^^^dsent tiave only iib ihdft«Mct 
cOnc^ticA) ; that rieW modes of a^klj^is amy eMMb Us'fb 
^ ihit^^ h6t << through la ^Ws 'dkkiy,'' \Mi '»oi% 
in^arl^ Us ^ Hkti i tm^Ht m^ ^mitmii^ (£f ^ydilii^ 
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sipd pd^tff^jsicai sici€pcp, naw 90 fajr tmund^r^ m»y fee 
^a4^ jtp approiich each ot)i^. 

. In the present 9tatf of ,9u|r kpoyrl^^ig;/?^ Qur b^fio^fs 
f}^ould be, to collect, arrapgi^and cqippafp pb^nPP^^» 
fl^er than to sp^cojajjc. uppp shjeir wturf. Jf^FetftJw- 
lejs, I fsfiunpt refrain frpm observing, thj4 ^^p civf^mf^^ 
ftan9/ey f^ttppdipg tb^ Juqf^inou^ appear^ncp pf Wnig 
s^lffid^, are much more fayoi^r^ble tp thp s\ippo^it^p pf 
li^b^ being ^ property, th^p ft ^ubst^c^* Tbp qu^P- 
^y of light emitted by ^n W^al in a certain tiPAe» 
(^igittiqg it jtQ be matter) ^r e^peeds thsU yrhic^ cpti^d 
be possibly supplietd by thie ^ojufxes, froqi {i(hepc^ it is 
usually suppose^ to be derj ve^. Tb9^ .^be l/^p^^np^^ ^- 
pear^npp of soqfi^ medusps p^ay b^ cpptipu^d ^ixitl^ M^e 
iptQrp\i$sion of ^j;^o]^t intfi^rvaljs for ain in^efijuit^ tit^e, 
Qpt\¥itibstau4pig tb,e creature be kept in jia^^n^fff, a^d 
w^^put ^py Qth^v f(Y?jd .t%^ xih^t ^ ^r^sifxj^typf 
^tere4 ,?ea-^y^ter woifjd ^^qrd. Thje uniiiteprupte^^ jg^d 
)apg cpptf nue4 iigbt that is spipet^me^ ^ytfj^^f^ by the' 
luminous »ap8, and ^he ova of the g^o^r^orn^, i^ jojUo 
i^coasistept lyith the potpp of aa apcuinplat^p a^^d sub- 
^^i^ent .dispe^ion of ^ materi^ substance* .• . 

I sfajail terminate ^his paper by an ennm^i^^}x)^ of fbe 
. ^venil conclusions, that are the result pf th^ ob^ennia- 
^ns I haye bc^n able tp pi#^(e uppn the p^he^p^oenfi of 
npim?d}^ght. 

Tk^ prope^ity .of pmiMft^g Ug^bt i? .cpp$n€;4 jtp mm^^» 

j^f tb^ pi«?pAe?t WSfimUWr th^ gr/e^er- nMi»b.er of 

,lljiii?h arp i^vha,bifl*«ts pf t^e .s^a.-rTTh^ jl^n>ift9l^ pjrp- 

. ^Wcty i> pot c;on§!|tapt, but in gi?9ffral> exists ppjy at 

, :fi^ain periods, j^i^4 ^Q P&^tijijilF ^,?;^pp of Jhe ^mfpjsj's 

:,fe)4ar.— Tbe.»Pi^#r of ^bwng li^H ireMd^s.in-^ p»c»- 

yftllMr mbsfs^^ or ;gui^, wM<^k is $om#i9iQ^ sil^Viat^id iW a 

B b b 2 par- 
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particiilir organ, and at othe^ diffused thronghont tbe 
aaimaPs body. -r The light ts differently regulated, when 
the luminousi matter exists in tbe living body, and when 
<tt is extracted from it. In the first case, it is intermit- 
ting, or alternated with periods of darlneis ; is com- 
"ttonly produced or increased by a muscular effort; and 
is sometimes absolutely dependant upon the will of tbe 
animair In the second case, the luminous appearance 
is usually permanent tintil it becomes extinct, after 
'which, it may be restored directly by friction, concus- 
sion, and the application of warmth ; which last causes 
opetate on the luminous matter (while iti the living 
body), only indirectly, by exciting the animal: — The 
luminous matter, in all situations, so far from possessing 
phosphoric properties, is incombustible, and loses the 
quality of emitting light, by being dried, or much 
heated. -^The exhibition of light, however long it may 
be continued, causes no diminution of the bulk of the 
luminous matter. It does not require the presence of 
pure air, and is not extinguished by other gasses. 

The luminous: appearance of living animals is not ex- 
hausted by long continuance, or frequent repetitions, 
nor accumulated by exposure to natural light; it is 
therefore, not dependent upon any foreign source, but 
inheres as a. property, in a peculiarly organised animal 
substance or fluid, and is regulated by the same laws 
which ^yern all the other functions of living beings. 

The light of the sea is always produced by living aiti* 
mals, and most frequently by the presence of the me^ 
dusa scintillans. When' great numbers of this species 
approach the surface, they sometimes coalesce together, 
and cause that snowy or milky appearance of the sea, 
which is .te alarming to navigators. These animals, 

when 
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when congregated on the suriuce.of thie water,, cam pro- 
duce a flash of light, somewhat like an electric corus- 
cation. Wher\ the luminous medusas are very numerous, 
as frequently happejus in conikied bays, they form ia 
considerable portion of the mass of the sea, at. which 
times, they cepder the water heavier, and more nauseous 
/%o the taste ; it i$. therefore adviseable to s^lways strain sea 
watpr before it is- drunk. * 

. The lumiiioiis property does not appear to have any 
connection, with the cecoriomy qf the animals that pos- 
sess it, ,. except in the flying insects, which by (hat 
mej^ns; discover each. other at ^ight, for the purpose. of 
. sexual Qongr^^ss. . 



New Method qf applying the Filtering-Stomfor purifying . 
Water. By Mr, William Moult, of Bedford Square. 

With an Engraving. 

From the Transactions of the Society for the Encom- 
ragement of Arts, Manufactures, and CoxMMERCE, 

The Silver Medal qf the Society was voted for thi$ 
Communication. 

1 OBJECT to the old method of filtering by putting 
water into the fiUering-stone, because the dirt falls to 
the bottom, and fills up, or chokes the pores of the 
filtering-stone, so that the stone requires frequently to 
be cleaned with a brush and sponge to allow the water to 
pass, sifter which the water passes through the stone in 
a muddy state for tv«o or three days ; it likewise requires., 
to be frequently filled, and ks it empties less wa^r 
comes in contact with the stone, and therefore a smaller 

quantity^ 
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^sintitj, in such a state, can only pass through. like- 
wise a filtering-stone used in the coofimon way soon be- 
eomes useless, from the filtb insinuating itself into the 
internal parts of the stone, oat of the reach of the 
brush. 

In the method I propose and practise^ th^ filtering* 
slone is placed within the water to be purified, which 
presses upon the outside of the filter, and the stone does 
not require to be supported i^ a fraave as it needs only 
to stand within the water cistern ; it will thus filter, in 
an equal time, double the quantity of w^ter procured in 
the common mode ; it fills itself and requires no clean- 
ing. I have upon this plan used oiie for more than 
three years with great success. 

Reference to the Drawing. 

' A A, Fig. 1, (Plate XVII.) is the cistern containing 
the water to be filtered ; t))e filtering-stone B is sus- 
pended in the cistern by a ring around the inside of it, 
which catches the projecting part of the stone; the 
water in the cistern filters through into the stone. D is 
a syphon which conveys the filtered water from the in- 
side of the stone into a cistern £, which is the reservoir 
for clean water, d a cock to draw it off as it is wanted. 
By this mode of filtration the impurities of the water are 
deposited in the bottom of the cistern A, instead of 
being left in the bottom of the stone as in the usual 
mode. 
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Method of raising it loaded Cart whefi the Horse in the 
Shafts has fallen. By Mr. Benjamin Smith, of Turn- 
ham-place, Curtaiii-roady ShoreditcK 

With an Engraving. 

From the Transactions of the SocietV for the Encou- 
ragement of Arts, MA^UFActuREs, and CoMMEkciE, 

Fifteen Guineas were voted b^ the Society for this Com^ 
munifation^ 

A, Fig. 2, (Plate XVll.) is the wheels and B the 
shaftg 4:>f d, eart, soch as is used in Lorvden ; c the skte^ . 
rails; htthe end of the body an iron stanchion or trassu 
sl^ff, «, is lixed by a hinge at the lottp^ end, and at 
the tipfter end it is sbpportted by li chain i, tectended 
from the fore part of the body of the cart ; this diagoiiiftl 
dktkln forxhs a firm sup^yort to thd ^tawcbeon. This is all 
thb ^ftdditioA made to the cotaimoA cairt, ajiid is ti^ ia 
the ev^nt of the ^aft-horse ftiIU))g> hy hookiivg the 
tt«tce^ df\ite othe^r h^r^es to a chaj<ii Uy also fixed tfo &e 
stanchion ; thf^ pO^Wer bf fhare hforses, applied nit thift 
height «tt>oVe 'die ftilcrum, wUl bdve a 'great pi»ck^e lb 
dleva&e tlve shftfts (md ^sdt the fatten hot«e at Ifterty^ ctk 
is evident from an tn!spec»aix of tbe ft^e. Thbsttif^ 
chetfft titwts on a joint on its lowet ^disd^ land Ithe db- 
fi^oe ^oktain tmhdoks 'ht b ; the end c^n he coQtiecKed 
with n «bcfrt piece iDf chain ^^^BEtfeeni^'te thekst idf %}ie 
s^-Mlls; Che 'stiihdieon no^ tdkes the positiefi elf ^Afe 
dbViedKnes/, kM ^xe tStioft ^hain %hich' baWgs doWh 
JteJ^hdi^Alkr ftonvthe end ef it, may be^e* hxAd ef 
by,«hy ^ftlflftiiBtfr' ctf itie*, to weigh tilpen and ytfise thfe 
cart iu cases wbefe the hortes dantiot cGfiiveme«&y4)^ 

applied i 
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applied; the men will in this manner have much /greater 
effect than merely (as is the commoji practipe) weighing, 
on the hind part of the cart. 

When the c^hain is completely detached, and the 
^ncheon suffered to hang 'down perpendicularly, it 
form^ a prop to support the cart steady whilst it is un- 
loaded. It should be observed, that though, only one 
stancheon appears in the figure, there are in fact two, 
one being placed on each side of the cart. 

Advantages derfoablefrom this InvetUion. 

' 1.-— The invention is of itself so simple, and the ope- 
ratbh so conspicuous at the first view^ that the whole 
process may be easily comprehended and executed. 

^.-^ The apparatus may be fitted with little. difl&cult^- 
to any cart now in use for heavy loads, iuch as pricks, 
coals, com, or the like. 

. S.--rThe chains which lead from the uprights at the 
back part of the cart to the fore part of it on each side 
are: for 4he purpose of taking the purchase therefrom, 
and making the back piart of the cart act as a lever at the 
time the horses are drawing behind, which without fail, 
with the strength of one, two or three horsf s fiaistened 
there to raise the one which is dftwn in the shafts, will 
instantly assist him to get upon his feet. 

4. — The number of horses to draw. a .cart are usually 
in proportion to the weight contained thereiri ; therefore, 
supposing liiree liorses are employed to draw it, and the 
shaft horse falls, the carman has only to unhook, the two 
leaders, and then hook them to the, short chain at each 
side of the ba^k of the cart, and with their strength the 
jQillen horse will be $o relieved from the weight as to 
raise himself without further assistance. 

5.— The 
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5. — ^The ^atrie ptio^pie may l^e applied in diffisrent 
ways from what I have fthown in the model ; for in^ 
stante^ ahotheir tnode may be adopted. by fiuning th^ 
taiUboard'cf the cart strong enough to bear the purr 
chase, litid wIAl the use of the two side chains aboye** 
mentioned, it may be made to answer the purpose. 

Anothier plan, though more' espebsive, is by obtain- 
ing two, wf oug^t^irbn uprights ta be &sed as substitutes 
for the truss-staffs at th^ back part of- the cart, wfth'a 
bole in the top of e$cbto receive an iron rod, wliich.ia 
bccaisiotialiy ta'be introduced, reaching from. one side 
,of the cart to the ptluir,' connecting the two uprights 
together ; when in action the two side chains to be used 
as in other e,ases.' 



Method of Vpitilating Mines or Hospitals^ by extracting 
the foul. Air /r<n7i them. 

By Mk\ John Taylor, -^i/b/we//, mar Tax^to^k. 

With an Engraving. 

From the Transaqtions of the Sogi^TY for the BJncou- 
ragetnent of Arts, ManufacTukes, and Commerce^ 

The Silver Medal of the Society was voted fpf this 
Cpfnmunicatiojh 

JSeXT in importance to the means employed for 
draining underground works from Water xnay be reckoned 
those which are intended to afford a supply of pure air, 
-sufficient to enable the workmen to continue their epe* 
rations with ease and safety to themselves, and to keep 
up, undiminished, the artificial light upon which they 
depeixi. It is well known, indeed, to all who are prac* 
tically engaged in concerns of this kind, that men are 
Vol. XVIII. — Second Series. G-c c frer 
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candle wiU.acarcely bura, Md s^iwfein^jtiwlyr^J^ir^jji^ii 
health materially ««(ferBjn.the.i«rn4, Mm ^ir ff^pjogpi^ 
ace put to consider^le. a^^^ipn^ ^i^m^ ^y.^MS.HP- 
«FoidableiiiDderanQe jand JChdj¥art^($lfiqiDdIe^ ^^^dp^^r 
materials. ^ . / * ., 

. I mean to c;an5iielihefQUowitig irciffi^r)^^ Uf VM\i,mne$ 
<aa*4re worJ&ed .uppn.. mistalUfiQrQM^ ^yeii^ i^^Kspr^ing .49 
4he. practice of this district, |ind(tli«t,Qf the.gr,e^<$^t,9^ 
mining ip othcn^igixbouring o^ultty of Ct;rn^s^I}». fy^^ 
which indeed ^urs ;i3 ibc^rowfed. : ^Ve.fi^jd /t|b^ .tbata 
single shaft, not ^onimunicat^pg,.})^ l^eb ^ AWl^^^s 
can. hardly be .sunk to any .CQ09idei:able.4^ptb, nqr €g;i 
a level (or as the foreign miners call 'i}:^ # f^^Uc^O ^ 
driven horizontally to any great distance without some 
contrivance being had recourse to for procuring currents 
of air to make up the deficiency of oxygen^ which is 40 
rapidly consumed by respifatioti and combustion in situ- 
ations like these, where otherwise the whole remains in 
nearly a stagnant ca^4Uioti. 

Wea^rp^h/Bi;e.un?,(;qu|iinted with the rapid pro^duction 
of those ,gfh9^^ ^vhjlcjii pccasionally in t^e collieries are 
the cause .of such dreadful effects ; such as hydrogen 
gas, or the fire-damp, carbonic acid, or the choke- 
damp ; the inconvenience we experience takes place 
.|[jpduaUy ^ ^rejec^^® fj^^^^ ^^^ openings to.tb.e ^itmps- 
f^h^ff > .^nd. s.eeips to ari^e solely fi^om the (pauses I have 
b^oi^e 9^sigped, tboiigh it is found to come on more 
'rfipjdly in,c<^r^ai;i situutions than ip others. 

The fuo^t obvious remedy, and that which is most 
jfrecjuently r^.sp;rted to. i^ thje opening a communication 
either to son^e other p^rt of the min^ or to fhe ^urfac^e 
itself, and ffs soon as this is doi;^ the ventilation is found 

to 
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tabfl'coitipi^tev bytbj^carrenrts Vhicb'iainfedmtery take 
p\»:e, often with considerable force, ffom ; the djShceai 
d^grees^ of tempettiture itt tbe subtervanean and ujfi^er^ 
at[)iloii{lhi^h2fs ; ahd tbe:$e^ currents may' be obsefrved to* 
cli>ng^ tlieir directions as thef temperatures ahernafee. 

Tte g»eat objection to this mode^of ctl>ring/tUe evil 
i^,' tfhe efnbrmouis esrperise with WtM<2h' it is diqlst com^ 
nfbflPly late^dc^d; In driving tlio«gl:level,^or' tafinel^ . finr' 
irtsiaftc^, ituftay toppen to- be at' a gfreat d^ptb under' 
the sttrface, and the intervening ro(?k of girekt bardnesi ; 
iti9ti6h'a case ev^y shaft which must be sank upon it 
foi< sEif alone, Where rr6t required (as often they might 
not) to' draw up th^ w^Ce, Woold cost several bun'dced' 
pounds \ or in sinking a' shaft it may be necessary, at 
ah expanse not much less, to drive a levcfl to ii fromc^ 
s6nle' Other for this purpbsie alode; 

TO ^void this, retoui^e has been had to dividing tbd^ 
shift' or level into two distinct p^rts, comttiunicating: 
near the part intended to \3e ventilated, so that a cur^ 
r^nftmay be^. produced in opposite directions on each side^ 
the partition, and this, where room is to be spared for* 
it, is often* efiectuat to a certain extent. It is found 
bowisvler tb baVe^its limits at no very great distance,' atid^ 
the current at best is but a feeble one, from the nearly^ 
equal states of beat in the air on each side: ' ThO onlyt 
scheme besides these, that I know of, has hitherto been> 
to force down a volume of purer ait, through a system 
of pipeis placed for the purpose, and a variety of oon- 
tiivances have been devised for effecMug this ; most of 
them' are so old thlt they may be fottnd describ€fd da 
AgrJcola^s work Be- re AietaUkd: The most common 
ane^bybellows worked -by hand; by boxes or cylinders' 
of^virious'fdrms platetf on the sitrfafce-wifli alarg&<^>eii^ 
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ing against the wind, and a smaller one communicating . 
Willi the air-pipes by a cylinder and pisteru working in 
it, which when driven by a sufficient force has great 
power ; but the cheapest and most effectual scheme for 
this purpose, where circumstances will admit of its being 
applied, is one which I adopted some time since in tbe 
tunnel of the Tavistock canal. It is by applying the 
fall of a stream of water for this purpose, and it has been 
long known that a blast of considerable strength may be 
obtained in this manner, which has the advantage of 
being constant and self-accing^ The stream being turned 
down a perpendicular column of pipes;, and dashing iii 
at a vessel so contrived as to let olF tbe water one way, 
with an opening at another part for the air, which being 
pressed into it by the falling water, may be conveyed in 
any direction, and will pass through air-pipes with a 
strong current. This will be found efficacious in ven- 
tilating mines in many instances, as it has likewisei in 
some cases, been sufficient for urging tbe intensity of 
fires for the purposes of tbe forge* It is easily procured 
where a sufficient fall is to be had, and the perpendicu- 
Itx column can be so fixed as that the water from the 
bottom may pass off, while the .air is forced into a pipe 
branching from the air^vess^l, and which is to be con« 
tinued to the part of the mine where the supply of fresh 
air.is required. 

I have found, hojwever, that the forcing into vitiated 
«r a mixture of that which is purer, even ,when the best 
means are used, though a mieasure w;hicb affords relief, 
is not in bad cases a complete' remedy, and where the 
operation depends on manual labour, or any me^ns that 
nre not unremitted in their action, it becomes quite in- 
effectual. The foul air^ charged with the smoke of 
, . . gunpowder 
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gunpowder u^ed ip blf^tiog, and which it strongly r^<f 
tainS) is ceitainly .aroeliorated by the mixtarej^ pwe 
air^ but is not removed. While the l^last continnies^ 
^oqip.of it is driven into the other parts of the mine;- 
but- when the influx of pure air ceases it returns again^ 
or if during the inEux of pure' air a fresh volume o£ 
smoke be produced by explosions which are constantly 
taking place, it i^.not until some time afterwards .that it 
becomes sufEciently attenuated for the workmen to re- 
tome their station!^ with comfort. > 

A coQsid<^i;atipn of these circumstances led me to 
thipH' that the usual op/erationof all ventilating, engines 
ought to be reversed, to afford all the advant^#8 that 
could be desired ; that inst^iad of osing the i|ia(fbin6% 
which serve as coiidensers, exhaustens should be adopted^ 
and thus, instead of forcing pure air into that in a vL« 
tiated states a, complete remedy cQuld only be bad by 
pumping out all that was io^pure |ts fast; as. it became so. 

IVjlany modes of dp^ng this suggested themselves to 
me, by the alteration of the machines commonly ap« 
plied, and by producing .an ascending stream of aif 
through pipe^ by a furnace constructed for the purpose. 
The latter mode would however have been heie expen^ 
sive in fuel as well as in attendance, and the others re-* 
quired power to overcome the friction of. pistons, and 
so on, or considerable accuracy in construction. 

I at Ijast erected the machine, pi which the annexed 
is a drawing, which, while it is so simple in construc- 
tion^ and requires so small an expense of power, is so 
complete in its operation, and i^ts parts are so little Uable 
to be injured by wear, that as far as I can imagine, no- 
thing more can be desired where such a oQe is applied* 
ll!iif» engine beani considerable resemblance to Mr. 

Pepys* 
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Pepyff g«tfonleterv though cbk< did ndf dc^Ur to rtse 
ttm\\ ^fte» k'miP put m wori^. U'#iM ireftdtly be under-' 
aiO0d by anintjiecti^n of the drawing; wh^rei the sbftft 
0^dMfmirte ivrdpr^sein^d at A (seid Figi ^, Plate XVII.); 
and ie iflayhei^e te ob^med, than the machihe niiay h^ 
aa weU'pfatoed at the bottona of the shaft as at the top, 
^d that ill either case it i^ prt)per to fik' it upon a( 
ib6r; viAiich' may- previent the return of ^efotil air intd 
A# rtitie, after being discharged^ fr(mi the exhaiist^r; 
this floor may be furnished with a tmp-door,tb b^fopetied 
d^cMbnk\\y fdr the passage of bhctets throdgb it 
" K the^ aiffpipe- from the 'mine' pessinfg through die 
MttGW^CRf thef ft?Miv^9sell or cfylibd^f C, whieh i^fcfrmed 
dfdttlbc^^and btiundvTith iron bo6ps; thts isfiH^d mtb 
^KtifiK nearly to the tbp of the pip^ Bj on which is fixed 
a* valve bpenirfg lip^tirds at D: 

iJj-th^airof'exhaitosting^cyiinfdei', miade of cast'-iron^ 
c^n at' the- bottom, and suspended over the air-pipe, 
ihime^rde^sbmeway in the water, it is furnished' with 
a^wodden^'top;- ih-whieh is an operiing fitted with a vahre 
Iftevtise' opening upwards at F. 

The cJxbau'sting-cylinder'has its' motion up ahd- down 
gfti^tfto it by the bob Gj connected to any engine by 
tfee b<W«rtota* r6d H^ alfrd the weight of the cyliitdeV is 
tiaklnc^, if nefe^sfeary, by th'e^ c6tint6ypoisef I: 

The a6ti6iy is" ol!)rid^si^-*Wlieh th^ei^haustirifg cj^ih-» 
d^r^i^'rais^d^' a'vaeuum Woftld be prbtluced,'or rather 
Ae waC6?f Would'like^rtse'be'rJeinetl if^itj were it*not'for 
the^sti^snn of ait fh>[ti^the n^ineriishihg through the pipe 
aiidvaaveDi^ As' soon as the' eyliftde^ begins to^ dt- 
slffcfnd;- tBis^Vhl^e*c!oifes? an=d prevelits theretortt oP'the 
liir; vfhi<A 4ti'diSJcfcar^gea'thW>i%a this -vah^e' F. 

I •—•••- •• Tbe 
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. .aihe, quantity qf .air. e^d^stod ibiOftSctilai^d rpf tj^ws^ 
£rom ilheiafeaiiifdha .bkureqf <tbe x^^lijidor^ Aiid/tW 'l^oglAL 
^rfitbe stroke. ? , > 

. The. itiioensiims.whiah/I have fou^id ^mfliQi^Ait.for.Jiill^ 

Tiie/:bOBccrfftte,exibiax^ng.c.>>lioder.t^o./^^ j i- 
<Tb0 bingth siix leev s$»>a{»;tO'a(fFQicd ^is^rpkeiof ifg^r 

feet.' ..iii '. ; ■ V ..■•:'-..? ,;!' •: : ..'i.O') 

/Tihejfiiliefi'ivbicbiCpudubt tbe ;^r ,^p{,'$^i$^>|(.jfiij^l9t 
oughtawjttoribe'less ttein six-rfiuch bore. . ;. ;; - 

Tbeib^Bt iiueqf: vybvbing is froHi;tv^o:to ibrde s^btb^ 
a iximute; but if required to go much Center it >wUl>be 
pi'ope^^ a<la{)ta caftaciotiB airi^Tessd tQithe.apii|i^ jiear 
^he-imdhme, ^whieh will fi^ualize ^e iciu|rffi]i.4»r^u^ 
4;hrough (iiem. •'..., 

'ISudb a^' engine. dischargjas more: than ^tiro .immlr^d 
galloiis :of'«ir in a minute; aod I baiie fouiDd tthgit 0, 
awestmof w^XJ^r supplied by an iacb^andia half bi)ll!^ 
iaIUng tWeti»s 4eet^ is su^ienl *tQ k^ep: )it regufer^ 
wotking. -''.*... 

A small engine 'to f unp .Qut :t«o.gl|Uon8 ,9Xj^fitT^f^ 
which ^««n}ld be sufficient in niany ica^ies^. .CQ}i\i k9 
worked by a .po.w«r equal tcvaiaing .a i^ery fevi^ ip^UfiiAi 
w^ght^ as the jvbole machine may be.puit.#it0>ppoiipldl# 
equilibrium before it h^giivs to ivosk, aad tbereji^ ^^f 
.any other frictidu to overAome-but that of .the §if pf^si^ 
dirough the pipes. 

The-end of thetuimel of the Tavi&tookit^aniyiy lyfei^b. 
it-was «ny ol>ject to V4{n(ilat^, nras duveo Anftp th^ MU-M 
a^^i^Aoce of near tbcee hundred ys^dfi /fircuo AVO^ i^fffiWr 
ingtO'lhe surfac^, and beiag.atadepdLQ^^^ve ^^wdcf^i 
and twenty yards, and sii in hasd aohJot^i^ r,Oc|Cf ^ijc^ 
shafts would have beeo attended with an enormous ex- 
pense ; 



Digitized by VjOOQ IC 



^S^4f Method of ventUating Mines or Haspiials^ 

liense ; so thdt th« tannet beings a long one, it was mosi; 
d^irable to '^ok as few as possible^ aoU of, course at 
considerable distances from each other. Thus a venti- 
lating maichi^ie was required, which should act with suf- 
ficient force through a length of near half a mii^ and 
on the side of the hill wher^ it first became necessary to 
apply it, no larger stream'of wateir to git^e it motion 
could be rehed on, than such a one as I have mentioned 
after, the description of the e^gin^, and even that flowed 
at a distance from the shaft where the engine was to be 
fixed, which made a considerable length of connection- 
vods necessary. 

WitMn a very short time Bfteti'^the engine began tp 
^ork, 4tie Buperiprity of its action over those .formerly 
employed was abundantly evident. The whole extent 
of the tunnel which> had been iinihterruptedly clouded 
%ith smoke for some months before^ and .which the air 
Ithat was forded in never cduld driven out, now became 
speedily so clear, that the day light a&J'even objects at 
its mOuth were distinctly seen from its farthest end. 
After blowing up the rock, the miners coukl instantly 
return to the place where they were employed, unim- 
peded by the smoke, of which no appiearance would re- 
jBiainuudei^ound io a very few miniites, while it might 
Jbe seen to be discharged in gusts,, from the valve at the 
top of the shaft. Th6 constant current into the pipe, 
jtt the same time effectually prevented the accumulation 
of air unfit for respiration.. The influx of air, from the 
level into the mouth of the .pipe, rushes with such force 
as instantly to extinguish the flame of a large candle; 
;ind any substance applied, so as to stop the orifice^ is 
lield ^tight by the outward pressul^e'. 

It 
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ii^ is jKMi:inorelhaatlva years sincq the macfaino wu 
■ erected, and it has been unintemiptedly at' work €¥•# 
sinee^ and wit)KMift Tepair. The Idn^h of the tunnel 
has beett nearly dcMibled, arid th? pipes of oovMso-^ln A» 
iamfl{itfoiAMrtioO| and no wdrit of vencj^aifioii lis Jfet pe»» 
ceptiUe. 

TMsimihir'enginea hsria beeti siil^ pG||]fst#ticMd for 
otfaef paprts of the sao^ funnel, and have in e^ery re- 
spect ansQiera^ the poitpose for iwhidi th«y' wlire^^l^ 
sighad. -J . • . . . 'i :•• - , w *.' •• • 

The oiiginal on^ is ^vorked by (Jie'safiatliQlrdaAi' of 
water before-mentioned, t>y meana of a light oterskot^ 
wheel twelve feet in dioaieti^r^ and ab!rat six 4Ht;h;es ja 
b0east;«<^he (wo others ^te attacdsied to tfie ^reatbv^* 
8hdt-«rhe0l wi^ch pwdps the water from -the sltofts Whiok 
are sinking upon the line^ and as their friction- id 6om^ 
pamt»re4y4ipthi9g, this may be done in an^ case^ "v^ith 
so ditkie wufrtie of power for this purpoilli as not to be an 
<^bjeot of considemtiOB, e^en if the {>oWe«' be .ieriited 
ftom siore expensive Cleans. 

Thie 8|ze of the exhauster may always be proportldned 
to lihe demandlbr'air^ and by a dtie con«ideration of 
thia circumstance^ jbhis engine may be^ffeetna^ytada])!tiftd 
notdnly to raanee and cqlllerieB, but also to «iianfiihG« 
toiies, woik-'boiises^ hospitals^ prisons, ships^ and so oiib 

'Hiua, if it were required to ventilate a ^aft of a mine^ 
or a single level, which i? modt frequency ihe.ease^ 
vn^eve \hree men are at work at one tim^, and we allow 
that those three men vitiate eaeh twenty-senren and a 
hi^f cubic inches of air per minute, (as determined by 
the experiments of Messrs. Allen And Pepys), and al^ 
lowing further that4:fae4r candles vitiate as much as the 
Itien, there will be six times twenty^sevea and a half 
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oibic inches of air to be drawn .out in a minatey eofiaX 
to one hundred and 8tx^«^five. 
. Now a cylinder &ve inches in dfamaber^ working with 
A stroke of nine inches^ will effect this by .one stnJie in 
a miaute, though it would certainly be adyisable to 
make it larger. 

- Not being practically acquainted with eoUievies, or 
jliines thal< suffer firom peculii^ gasse^ that ace prpducsed 
in tbeflSt, I eannot state* from actual experiment, what 
effect this machine might have in relieving them ; but 
It) mpist iippear> I oonceive> evident to every person at 
all acqpuunted with the first principles of pneumatics, 
that it must do all that can be wished, as it. is. obvious 
tbM su^h a machine must"* in a given time pump-- out the 
whole volume of.air containedJu a given sj^acle^ and thuti 
change, an impure atmosphere lor. a better on^. And in 
consti^uipting the machine it is only, necessary to estimate 
the Volume of gss produced, iu a certain time, or the 
capfusity of the whole space to be ventilated. It is easy 
to judge how much more this must do for such cases as 
tiiese, than such schemes ,as have, lately been proposed 
of escitiog jets of water, or ^slaking lime,, both of .which 
projects, likewise, must fail when iqpplied; as one of 
them hafi^ I^believe, been proposed to be to.tjbe case of 
hydrogen gas. But with sUch a mai^hine as this, if the 
dreadful effects of explosions of this air are to be coun- 
teracted* it may be done by one of sufficient sisse to 
draw off this air as fast as it is generated ; and by carry- 
ing the pipes into the. elevated parts of the mine where 
from its lightness it would Qoltect. If, on the other 
band, it is desired to free any subterraneous work from 
the ^rbonic acid-gas, it may as certfiinly be done, by 

suffering 
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suiFering the pipe to terminate in the lower parts, where 
this air would be directed by its gravity. 

In workhouses, hospitals, manufactories, &c. it is 
always easy to calculate the quantity of air contidned ia 
any room, or number of rooms, aod easy to estimate 
how often it is desirable to change this in a certain nuxQ- 
ber of hours, tod to adjust the size aud velocity of tb# 
4k)gine aceordingly. Where this change of foul air fo|r 
pure is totdke place in the- night, means* for Woricing 
the machine may be provided by pumping up a qutih^ 
tity of water into a reservoir of sufficient height. to itd* 
mit of its flowing out duriog the night in a small sti'eam, 
with sufficient fall, so as to give motion to the engine; 
or, by winding up a weight of suiBeient size, or -by many 
other means which are -easily devised. 

If, for instance, a rdom in which fifty persons slept 
tva» eighty feet l6ng, twenty wide* and ten high, it 
would cbntaiti 16,000 cubic feet of %\xi and if this was- 
to be removed twice in eight hours, it would require a 
cylinder of thirty inches diameter, working with a four- 
foot sti'oke four times in a minute, to do it \ or nearly 
that. Such a cylinder could be worked by the descent 
of ten gallons of water ten feet in u minute \ or, for i^e 
whole tiiqe, by eighty hogsheads falling the same height. 

But this is a vast deal more than could be required, 
as the fifty people would, in eight hours bnly, vitiate 
three thousand gallons of air, which could be removed 
by one hundred and fifty strokes of a cylinder, twelve 
inches diameter, with a four-feet stroke^ which would 
not require an expenditure of more than one thousand 
five hundred gallons of water properly apj^ied, or abdiit 
;twienty*eight hogsheads, 

D d d 2 Lia 
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., . (C^ntiiiuQd from. Page lUii) . t ' , 

AHUESvBmii]^ of Pei'cyriitreet» ,8^ Pan9iW) ..in. tbd 
f^nCjir of ;Mi€ld}eaes:^ E^iq. ; f0r It sweeping iM^hiae 09 
bruA^or-iiillpjroveoient on a sweeping mcusbioe er brui^,, 
or sweeping maieiHoes or brushes. Dateel Febri^ary fi8| 

^losEKT Sai^moN) of Wpbym, in the county of Bfd- 
for^j Survey (NT ; for certiiaii iDsti'um^uts for the relief of 
beruioy. which instrument be c^Is Salmon^ 9 Mifi S&y^ 
Pdtefii JrHjicial Abdomens, Dated March 4, 1 S 1 1 . 
: WiuUil SOUTHWELL) of Gre8se«-street> Rathbone- 
place,- in tbe county of Middlesex, Piapo-forte-iiiaker ; 
for certain in^rovements in the constructiqa of a piano* 
forte. Dated March 4^ 1811. i 

. Edwaro Savagbi of Oxfordrftreet, in the} poimiiy of 
JAiddlesex, Tinrpk£e-worker ^ for a Hiacjbine for waah-? 
ing and ble^hing of linen and ot^ier articles^ and for 
cookmg by means of steam, with ^ roaster or oven, and 
warm closets attached^ im heated by the same fire^ 
Dated March 4> 1811. ^ , 

John T&otter, of SolioJ^uare^ in the cou«^ of 
Middlesex^ O^tq.; for icdpFOvemeals in mnsieat instm^ 
jnenttik .Dat«rd Manch 4, 161 h ' 

SiiMH GuPFY, wife of 3aftiu^l G«pp(j^ ia tlie mtjr of 
Bristol, Merchant $ for a mode of erecting and constniot^ 
ing bridges and rail roads witboat arehes w stesBngit, 
whereby the danger of being wiu»bed aw^y \^ floods « 
ftvoided, Dateid March 4, 1^11, 

. WlWJAM 
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L«ii>don^ M>erd»Mit$ fov a^rtke or hi^eriy with oommus. 
Bat«d.M«rdh4y UlU J* v? 

John Plaskett, of Garlick-hill, in the eUy of LM^.^ 
adny.Sta?)e Marc&kiiity aUd Samubl BftoWH^ of NMr^idk. 
u$ix^t, Soui^nraric, in eke coiinty of Sui^y» Cd^fy^^ fOiT 
t laetlied of Riakiiig or tnMtt&cturiog of ^dftkii^^^iid «thei: 
ire^sekby improved machinery; iviiich macluMVy.i* 
jjippl^eable to other uftettil putpoees. Dated Muti^/iSi 

1811, ''..■'• '■••* 

THOMijLS W^tLUAM STUIiaEON, of ito^Uihid-stiiMttt in 
file eon^nty of Middkwtit, Eaq. ; for imprdveid cMlbiiiL 
Dated Marbh€> 1811. . . 

Abhahak Willis, of Derkeiid, in the pari^ of Aston, 
Md county of Warwick ; for a method of prod^iAg 
keel toysof difiSorrentdescriptions, such as barbers* emU 
iog^irons, sugar^mppers, snufiers, and oilier atttoteii. 
Dated March 6, l8il. 

AicHARD Jackson, of the Bear Garden^ goutihwari^ 
in the cotmty of Suircy, Iron-manfufactttter ^ for a me^ 
tbod or methods of making tbe shanks of ancbcvs and 
vtbieor large bodies of w<r0ugbt iron of a simUai: fmn> hy 
iQ9ing one solid cove of ison for the ceiftre, with bar& off 
^ktbier-edged iiron, so made up, bonstruc^ted, ^i^ap« 
plied, as to save a considerable quantity of iron and 
coal^ and labonr in the manufacturing of ibesame^ and 
which w#l materially add to the strevigtb^ and soundness 
pi all large bodies of wrought il«on ^o manu&etured. 
Daited March 7, IS 11. 

John Collinge, of the Bridge-road, Lambedi, in the 
icounty of Surrey, A^letree-miantifacturer ; for an im- 
^R»vem€»t in and upon carriages and dtiier inrbeel bojces 
and a^trees. Dated March 9^ 1^1 1. 

V James 
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JamcsSmbthurst, of NemirBond-stireet, inijiecotttity 
of Middle«ey» Lamp-manufretuier ; forcert»iil impif^e- 
meots applicable to lamps of diiFereot .da8criptioiU4 
]>ated March U, 1811. 

Jambs MALUoaVy of the State of New York, one of 
the United States, no!i¥ residipg ia the ctty . of London^ 
Hatter ; for a method of inaking certain machines for 
cuttiag and$heiiriDg the fur from all pelteries^ arid for 
bearing cloth- Communicated to him by certMi^ fo« 
reigners residing abroad. Dated March 12, 181 1. ' 

Thomas Jonbs^ of Cleveland-street, Fitjtroy-*squi*e, 
in the county of Middlesex, ^Carpenter ; for ^ machine? 
for cutting corks and bungs. Dat^d March 14, 1811. 

Tbomas Wilus Cooper, of Old-street, in the pariA 
of St. Luke,. in the county of Middlesex, Milhirright; for 
cevt^n s^pparatus to be fixed on the naves of wheels and 
beds of axletrees of carriages, so as to prevent acctdenti 
from the axletrees breaking ; or if either of the axtetre^ 
should happen to break, the. carnage dropping hhly 
about ^ quarter of an inch, the same earring will pro^ 
ceed on to the end o£ its journey, without danger of any 
Mcident happening from the same;, or if by any. means 
' the lincb-pios get out, or capi»screws get off, the wheeb 
will keep in their, former situation. Dated March 14^ 
18U, ■ . . ' .:-.>•-• 

Robert Davis, of Birmingham, in the oonnty ^ Warr 
wick, Un^breUa and Parasol Fumitupe^nmiudbcturep'; 
for a composition for certain. improremeats in the ma^ 
nufacturing of all kinds of umbrella and parasol fomiture. 
Dated March 14, 1811. . 

George^ FfiRGUSON, of Barbican, in the city of Lonw 
4on, Gentlenian ; for a lamp with its appendages. DatetL 
March 14^ 1811. 

, David 
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', JDavid Stewabt^ of Stamford^street^ ia die parish.of 
Christchnrob, in tbe. county of Sarrey^ Architeetj fof 
certain improvements iii the matbod of rendering dwdl* 
iog-housesy theatres, hospitalsi prisons, shippings, con* 
sei^vat^ries, * green-bouses, hot-houses, and ' every other 
kind of building, air and water-tight, as far as relates to 
the glazing, Jby means of a lap made of copper or any 
other metal or semi^^metal prepared fay machinery tiist 
tkU purpose. Dated Martsh 22, 1811. 
. Robert Bill, of 'Rathfafone-place, in the comity ^ 
Middlesex, £$q. ; for a machine or ' apparatus to facUi-* 
tate the; operation of washing clothes, and other pio^ 
ceases necessary in fetmily and ' other establisbments* 
Dated March 26^ ISll. ; > 

.Robert WoamjM tiie younger^ of Princes^stre^t^ 
Hanover-square, in the* county oi- Middlesex, Piano* 
ibEte«-maker ; for' an improved upright pianoforte. Dated 
»Iarch26, 1841. 

Joseph C. Dyer, of Boston, State of Massachusetts^ 
one of the United States, but now residing in the city of 
London, Merchant; • ibr- new and improved methods of 
splitting hides, and shaving or splitting leather. Dated 
March 26, l«ll. 

John Craigie, of the city of Bath and county of So* 
merset, Esq. ; for improvements on waggons, carts, and 
other wheel carriages, whereby friction may be saved, 
labour facilitated, and a greater degree of safety ob« 
Uined. Dated March 26, 1811. 

Ann Hazledine, of Bridgenorth, in the county of 
Salop, widow of John Hazledine, of Bridgenorth afore- 
said. Engineer, deceased ; for certain improvements in 
a plougli for the cultivation of land. Communicated to 
her by her said husband. Dated March 26, 18 U. 

John 
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: 'John ^ose^ of Eolkestone, ui the iBQin^ of K^it, a 
liciu^mht ini^ the Na^jr,> etui Thi^as. Chapiiiv, of 
Gongh-sqiUMre, ki thiecily of London^ Gfind^nan.; fev 
eomfveymg veBseJs of any 'burthen ifehnmgfa the wa|>er 
wkhoutdieassiBtaiioeof oavaopsaifa, Baned Mxicfa M, 

' Samcbl KerboD) of Reaidifig^ ia die county, of Htfikf, 
Fltstever; inr a ceneot and size for fiasteriag and 
stuccoing walls, sdttic^ and tvhitmingjeeUingSy^adjiiiii^ 
iifng and -wbideniog, corqices ; land' ctdovita to be laidion 
the atiicoo, >aB weil in oiltasrdisteaipQer^. the vfaold of 
vvUqh are inbesd^d for the finishing the inside of houses. 
Sated Marc^ 36^' llSil^M. .1 - 

James Bel^, of Fieidgate-street, WJi^techapeV SttgaN 
sefiner ;- ibr Certain improiiemeofis in tiie manner of tut- 
ting, thiskviiig, jHc scifeipingsugas. leaves jftod ^umps, mod 
ef piilverisMig, or ociJuciQg to..smaUwgraia9 of {kowder, 
sugar loaves, lumps, and bastard sugar. Dat^ Maorch 
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AC^TA^TE of potash, process for obtaiiuog it in a. saturated 

8tate> and of a , white colour, - - - 17f 

Amoi, Mr, Essay on the mathematical construction pf a 

plough, . - - - - 169. SOT 

Anderson, Lieut, Description oi ^ carriage on a new con* 

struction with six wheels, - - « 8$ 

AuUteum; patent for a stuff of that iialne for decorating 

rooms, - - -- - -,^ 269 

Axletfees of carrutgts, ' patent for improvements in them> I 

■ ■ observations on them/ - 247 

» ■! ■ M , , I hints on the improrement of them, 27^ 



B 

M^dnbri^e; Mr, Acition'brOtight by him for the ihfringe^ 

-mctttifapatenit-right, - - - 12^ 

BdUtkee, patent for an improved one,' - - 199 

fianks. Sir Joseph, 'On seed gtain, - - 44 

Vot/XVin. Second Seriis. E e c Bernoulli 
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Paige 

Bemoulh/ and Fremy, Meun. On pr^Murixig acetate of pot- 
ash, flo as to obtain it in a flatuxatod state, and of a 
white colour, - . - - - - 179 

Bailer, description of an* improved one for inflammable fnat- 

ters/ - r * - - - - 8? 

Bmrnard, M. de. On the coal mines of Sarrebrack, and the 

management of mines in general, - • lOJS 

Boats, patents for methods (^ makii)g them, r 80. 971 

Bramah, Mr, Patent for making pens to write with, 65 

Breath, Mr, Description of a boiler for inflammable mat- 
ters^ - r - T . 7 7 89 
Bricks and tiles, patent for a new method of making thcasi, 259 
Brockbank, Mr. Description of a machine for making slate- 

penpils, ..... 91 
Brown, Mr. Hints on the improvement of wheels and axle- 
trees, 271 

Budding, on a new and expeditious mode of, - 167 

Bundy, Mr. Patent for a new method of heading pins^ 9f& 
m * Observations on it, - - -t 206 



C 



Carriage, description of one on a nciw eonstniction with six 

wheels, - - - - - 85 

Carriages, patent for improvements in their axletrees, 1 

>■ ■ observations on them, - - - 240 

Cort, method of raising a loaded one when the horse has 

fallen, • ... . 375 

Cartwright, Hev. Dr. Experim^ts on &ttening sheep with 

sugar, - - - - - 278. 35«^ 

Cement for buildings and stucco-work, patent for, - ' 390 
Cfyxrcoal, ^periments on various kincU of it with refmnoe 

to the manu&cture of gunpowder, * - 59* 115 

Chesnui'trte iDood, remarkable property po^ses^ by it^ . 61 

Qimuel^ 
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P&ge 
Vhevruel, JUL. «ExaimDation of woad and indigo; 189. 249 

ClUitmies, account of an apparatus for cleaning them, 35 

Cockt, patent for an improvement on tbenij - 2&7 



Davy, Mr, Researches on oxymuriatic acid, • 95. 147 

lieyirlem, Mr. Patent for a new method of making bricks^ 

tiks, iand pipes, - , - - - 259 

Don/rtn, Mr. Fkteht for a pen on a hew copstruction^ 138 



Engnwmg, patent for a new method of, • - - 332 

Erotics, account of some cultivated in the open eiir in De- 
vonshire, - - - - - 144 



fi2/erm^-5£one, new mode of applying it, -> - ^73 

.Fothergili, Br. On the fertilizing eflfects of gypsum, 219 

Rrost, Mr. P^nt for an improved lock-Cock> - 257 

Fur, patent for machinery for removing it from the skins of 

various animals, - - «. « 193 



C 

Goods, patent for a method of moving them to high build- 
ings or from deep places, - - - B2 
Grasslands, account of a ne^ mode of improving them, 22 
GuiRpowdtr, on improving the mumftcture of it, - ^.117 
Gypsum, on its £artilizing effects, •* - « 219 
— — — objections to its use, - - - 225- 

its operation,, - - - - 228 

* £e e 2 Hats, 
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H 

Bfig, patent for maduneiy for acoeleM^ the manu&c- 

tiiriog of them, - - - -, ^^^ 

H«»iirmy JIfr. ^. Oa some exotics cultivated in the open 

air in Devonshire, " . ~ " " ^** 

Hawkim, Mr. J- L Patent for an improved balance or eqm- 

poise^ - " * " . " ' ^^ 

flidev, patent for an improved method of splitting them, 3 

Bomblower, Mr. Observations on Foads and caniages, «41 

Horses, comparison l)etween them and oxen for draught, ^6 

■ ■ on the means of ascertaining and comparing their 

strength, - - - - - 313 

Hydrcailic ram, account of improvements made in it, 317 



Indigo^ examinadon of it, - - « ^59 

Intelligence, .jpelating to arts, manu&ctures, &c. - 127 



Kedingion, Rev. Mr. Comparison of hors^ and oxen, W 

Kent, Mr. Patent for a method of moving goods to high 

buildings, or from deep places, - - ' 88 

Knight, Mr, On a new and expeditious mode of budding, .167 
•' ' On the parts of trees primarily impaired by 

age, - . - . - 5535 



teather, patent for jaa improved method of shaving it^^ 3 

Lock-cock, patent for an improved one, • - $57 

X^dScff, patent for anew me&od of building ^6m, 140 

Lwmnoui animals, observations on tbem> - ^99. 35^ 

M Macartnef, 



Digitiz^ed by VjOOQIC 



mmx% t6 ^ot. xvxu. «scor» si&iBfi. ,^' 



'. ♦ .^^ 

Macartfie^^ I^r. Oii Jiffliinous aniittals, - ^2.»Sif . 

mtjuMne, patent for one for raising heavy substiytc^^ 129 

JMocJbmers^ patent for disjosing it fio as Ui eSju^i m^pxcmh- 

xne^ts on mills^ * - -* .. - ES 

— f! for accelexa&igtke naan^^tnne 'of hfle^.pfiteiit 

lior, ^ - - - - - 4M 

JC^^ pateiit for a method of engravkigand jpiiating then 

«n wood <ir metal> - - - - :33t . 

Mother", Mr. Patept fot^ niswme^odiof builAngloek^i IM 
MiU»^ patent for (fisj^lng machinery «o as to eifect w^ 

provements tm them> - - - - 1$ 

Jlfines^ ontlieBQa^^gement of them, - - iOf 

' ■ , . - ^ inetfaod of ventilating ih&»> - - ^ 3.7;r 

Mpntgol^j M. Account pf Impn^mefDeotiia his hydrauh 

lic WDi, . • • . - - 3vr 

Mquld-board ^f ]^oughs, -on its construction, - 16d, 9!^ 
Moult, Mr. fVilliam. New mode of applying the filtering* 

stone, - " . " ' * '^* 

Murdoch, Mr, Patent for an impro%'ed method of forming 

pipes, iTylindei^, and columns, out o£ solid hlocks of 

'stone, - ^ - . - 321 

MwriiUk acid, x)hscrvations^n its elements, - - 15(1 



N . • .- ^ 

^ij^O'Carbonaceoia mixtures, preparation of them for gun- 
powder, - - ' - - - 53 



O 

Oven-Steve, W^w^or^s^ patent for imprayemenls OA it, ^ 

^xen, comparison between them and horses for draiight, 2S 
Oxy muriatic acid, researclies on it, • ♦- . S5. \47 

P Farker, 
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Page 

^krker, Mr, Patent for a cement or terras to be used in 

buildings and stucco work, - < - . 330 

i^a/en^K^f, trial of one, - * - ♦ - 1ST 

PSkienlf, list of new ones, - ' - - 64.1^8.358 

Fens, Bramah's patent fdr a method of making them, 6o 

■■ ' Donkin's patent, - - - - 13S 

Phosphorus, result of some experiments on it, - 164 

Pins, pat^it for a new method of heading them, - <203 

Plough, essay oh the construction of one that shall oSer the 
least resistance and turn a furrow in the best manner, 

169. 2or 
Poidsh, aceUUe of, on its preparation, so as to obtain it in 

a Saturated state and of a white colour, • 17^ 

PoUs, Mr, Patent for freeing tarred rope from the tar, ^€0 
Proust, Mr. On improving the manufacture of gun- 
powder, * • - • 49. 116 



RaUways, pbservations on them, - « - 244 

Randolph, patent ^or a method of malting boots and shoes, 80 
Regnier, M. On the means of ascertaining and comp^rin^ 

the strength of horses, - • - 31SJ 

Roads, observations on them, ... 240 

Roberts, Mr, Account of an apparatus for cktoing chim- 

nies, - - - - - - 35 

Robinia altagana, of the red matter contained in its leaves, 254 
Rope, tarred, patent for freeing it from tar, - 26a 



Salter, Mr. New mode of improving grass lands, • 2^ 

Sarrebruck, on the coal-mines of that district, « 103 

Seed-grain, ohdenations on it, ' - ^ •• 44 

Sheep, 
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Sheep,, experiments #11 fattening them with sugar^ ^78* 337 
Sheffield, account of an apparatus employed there for clean* 

hig chimnieis^ - - - - , 35 

■■ regulations adopted in that town respecting din^b^ 

ing-boys, -- - - - - AS^ 

Shoe$, patents for methods of making them, - S0« ^71 

Slate-pencib, description of a machine for making them^ 91 
flmith, Mr. Bury, Method of raising a" loaded cart when the 

horse has &llen, ,r - * - SJS . 

fi^one^ patent for bdring and forming pipes^ cylinders^ and 

columns out of solid blocks of it, - -- 321 

Stewart; Mr. Patent for engraving and printing maps, 

charts, &c. on wood and metal, - - 3311 

l^tubbs, Mr, Patent for a grand imperial aulacimi for deco- 
rating rooms, - - - - 269 

Sugar, experiments on &ttening sheep with it, - 278. 337 

Sulphur, results of some experiments on it^ - 159 



far, patent for frejiing rope fr^ it, , - -. ^tSfi 

Taylor, Mr, John, Method of ventilatioog mines, hospi^ 

tals, §c. - - - - T Zn 

Thompson, Mr, Patent for a machine for raising weights, 129 
• — Observations oil it, - - 131 

Trees, oq the parts of them wiiich are primarily impaired by 

age, - *. -^ - - - «3$ 

Tubes, preparation of those u^ for firing the mixtures for , 

gunpowder, --..-- 5S 

U 

Vi^'iied Stales of America, experiments made there on gyp- 
Hum as It manure, - - - - S19 

• V Forty, 
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nriy,Jffr.' Patent lb? improvements in.tBc aade-trces of 
carHageSj, ^ -^ - - - ->. , I 



W 



Woarm, Mr, Patent for. an impioyed XBBt&od of splktrng-^ 

bides and shaving leathec, -» ^ ^ * S 

WeMs, Mr^ Patent fcx'di^poeiDg maqhiiDeiy^ sa as to -effect 

improvements on miUsy r- . r . ./ - IS 

. Wheels of car,riag'e9> observations on thcpi^ - - 24? 

WUcox, Mr, Patent £ar machinery for accelerating the wi« 

nufectnring of felt or stuff hats, - . - I9ft 

Wi/isor', Mr. Patent for improvements on hi* ovea-stove«, ; § 
Wead, examination of it> - - - - IS? 

— , ' ■ its fillered juice, - - 18$ 

— • of the green fecula left $fter filtering the juic^ 192 

— — of the cake left by the expressed woad> - ^9 

^^^ yecapitulation of its anafysls/ - . - 25^ 

W(M^mi>^M9,''P^exkt€at a mfethdd of manufectuiiBg boots 

and shoes^ • - - - - - - 9!t\ 



MlnUl^and^Son^ Ftinterty RU Lioik- Passage^ FUit Streefy^'Lini^^ 



Digitized by VjOOQ IC . 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 




Digitized by VjOOQ IC 



Digitized by VjOOQ IC 




Digitized by VjOOQ IC 



Digitized by VjOOQ IC 




Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



